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Abstract

We construct a dataset of firm-level imports for 57 countries to measure importer
firm concentration and its impact on the aggregate and distributional effects of tar-
iff changes. Our model links importer concentration to the domestic market power of
importer firms, as summarized by the firm-level elasticity of imports to tariff changes.
In our data, this elasticity decreases monotonically with a firm’s import share of a
given good, implying that the firm’s markup increases with its import share. Given
these estimates, the incidence of tariff changes depends on between- and within-good
heterogeneity in (i) import responses and (ii) initial markups. Among the trade liber-
alization episodes in our sample, we find that import market concentration induces
changes in allocative efficiency comparable in magnitude to welfare changes pre-
dicted by neoclassical mechanisms. The higher and more dispersed concentration
in import markets of poorer and smaller countries amplifies welfare effects through
changes in allocative efficiency.
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1 Introduction

This paper constructs a new dataset of harmonized firm-level import customs records for
57 countries from 1997 to 2021. We combine this dataset with information on bilateral
product-specific tariffs across those countries to construct firm-level tariff changes over
time. Using these data we measure importer firm concentration across countries and
study its impact on the incidence of tariff changes through the domestic market power of
importer firms.

We highlight two facts. First, trade liberalization episodes not only reduce a country’s
average tariffs but also generate dispersion in tariff cost changes across goods and firms.
For the countries in our sample, the correlation between the average tariff change and
the between-good dispersion in tariff changes is —0.63. Trade liberalization episodes also
have heterogeneous effects on the tariff costs of firms importing the same good from
different origins: in our sample, the correlation between a country’s average tariff change
and the within-good dispersion of changes in firm-specific average tariff costs is —0.51.

When the marginal product is the same between importer firms, the heterogeneous
effect of tariff reductions would have no aggregate impact beyond the effect of the aver-
age tariff change. However, our second fact is that markups are likely to differ between
importer firms. Figure 1 displays the distribution of the import share of the largest im-
porter firm of each product for the five richest and poorest countries (left panel) and the
tive largest and smallest countries (right panel) in our sample. The figure shows the sig-
nificant dispersion in the import share of the largest importer firm. It also shows that
both the level and the dispersion of importer firm concentration are higher in poorer and
smaller countries.

Motivated by these two facts, we propose a model that allows the domestic pricing
decisions of importer firms to depend on their share of the country’s imports of a good.
In our model, each importer firm’s perceived elasticity of domestic demand is a function
of its share of the domestic market of the imported good, similar to Atkeson and Burstein
(2008) and Amiti et al. (2019a). An increase in tariffs that raises costs of larger importers
of a good relative to other importers of the same good causes larger importers to reduce
more their domestic markups and, consequently, to reduce less their import spending.
This relationship maps directly to how much the firm’s perceived elasticity of domes-
tic demand varies with its market share, which, in turn, determines the importer firm'’s
domestic markup and its sensitivity to tariff changes.

Building on this insight, we highlight two determinants of the aggregate and distri-

butional effects of tariff changes. First, they depend on the heterogeneous impact of tariff
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Figure 1: Distribution of the Import Share of the Largest Importer Firm in an HS6 Product
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Notes: Figure shows distribution of the import share of the largest importer firm in each product-country-
year for the five richest and poorest countries (left panel) and the five largest and smallest countries (right
panel) in our sample of 57 countries. Product definition is the 6-digit Harmonized Schedule (HS6). Poorest
countries are Burundi, Guinea-Bissau, Madagascar, Malawi, and Rwanda; Richest countries are Chile, Croa-
tia, Mexico, Romania, and Uruguay. Smallest countries are Comoros, Cape Verde, Sao Tome and Principe,
Montenegro, and Mauritius; Largest countries are Bangladesh, India, Mexico, Indonesia, and Pakistan.
Mean (standard deviation) of the import share of largest importer firm are 0.30 (0.22) for richest, 0.49 (0.29)
for poorest, 0.25 (0.22) for largest, and 0.42 (0.28) for smallest countries. Kernel density estimates use a
bandwidth of 0.1. Observations weighted by share of HS56 product in each country’s imports.

changes between and within goods. Between goods, tariff changes that lower the relative
cost of imported goods with higher firm concentration trigger resource reallocation to-
wards those goods. In our framework, since average markups are higher in more concen-
trated goods, this improves allocative efficiency while increasing the country’s average
markup. Within goods, tariff changes that lower the relative cost of larger importers of a
good causes resources to reallocate towards larger importers. In our model, since larger
firms have higher markups, this improves allocative efficiency and raises the good’s aver-
age markup. For these results, it is key that import cost shocks have heterogeneous effects
between and within goods. When trade shocks hit all goods and firms equally, there is no
resource reallocation nor markup changes among importer firms.

Second, the effect of an import cost shock also depends on the country’s import mar-
ket structure. The shock’s aggregate effect depends on the difference in markups be-
tween goods and between importers of the same good. In our model, the gap in average



markups across products increases with the gap in market concentration across products.
Likewise, for any given imported good, the dispersion in domestic markups between
tirms increases with the dispersion in import shares between firms. The more dispersed
the markups, the stronger the allocative efficiency effects arising from tariff-induced real-
location between and within goods.

Armed with these theoretical insights, we turn to the measurement of import market
structure in our sample of countries. In line with Figure 1, on average across goods, the
Herfindahl-Hirschman Index (HHI) of firm import shares is high, and even higher in
smaller and poorer countries. In addition, both between- and within-good dispersion
in import firm concentration are negatively related with the country’s size and income.
Through the lens of our model, these findings suggest that, due to changes in allocative
efficiency, trade shocks have the potential to generate larger aggregate and distributional
effects in poorer and smaller countries.

We then use our model to go from the country’s distribution of firm import shares
across goods to its joint distribution of markup levels and import elasticities across firms
and goods, which determines the incidence of tariff changes in our model. The key mo-
ment linking these two distributions is the elasticity of the firm’s imports to its average
tariff cost, and how this elasticity varies with the firm’s import share of a good. Our
model yields an empirical specification for firm-level imports that accounts for strategic
complementarities in pricing decisions within a market by including good-country fixed
effects interacted with a flexible function of the firm’s import share.

We find evidence that concentration in import markets affects firm pricing decisions.
The magnitude of the firm-level elasticity of imports to average tariff cost decreases mono-
tonically with the firm’s import share. For firms with low import shares, an increase of
1 log-point in tariff costs induces a decline in their imports of 2.5 log-points. In contrast,
the same shock induces only a reduction of 1 log-point in the firm’s imports of a good
for which it accounts for more than 50% of the country’s imports. These estimates imply
that domestic markups range from 1.6 for small importers to 2.5 for larger ones, with an
elasticity to tariff costs near zero for small importers and -0.6 for larger importers. When
we aggregate these responses across all importers of a good, we find that a tariff-induced
increase of 1 log-point in the average price of a good causes a reduction in its domestic
expenditure of 1.8 log-points.

We conclude by using our firm-level estimates of markup levels and import elastic-
ities to quantify the contribution of import firm concentration for the incidence of tariff
changes in our sample of countries and years. For aggregate welfare, domestic market

power of importer firms generates changes in allocative efficiency whose magnitude is



similar to the contribution of neoclassical channels associated with tariff distortions. Be-
cause importer firm concentration is higher and more dispersed in poorer and larger
countries, they also exhibit a larger contribution of changes in allocative efficiency for
tariff incidence.

Take, for example, the effect of trade liberalization in the Dominican Republic vs. Ro-
mania. Average tariffs fell by roughly the same amount in the Dominican Republic when
it entered the US-CAFTA-DRA (in 2006) as in Romania when the latter joined the EU (in
2007). Furthermore, in both trade liberalization episodes, tariffs fell by more for some
products and firms compared to others. However, consistent with the pattern shown in
Figure 1, the dispersion of import market concentration was higher in the Dominican Re-
public (the poorer country) compared to Romania (a richer country). As a consequence,
our model suggests that an otherwise comparable trade liberalization generated larger
gains in allocative efficiency in the Dominican Republic compared to Romania.!

Our paper builds on the large literature studying the aggregate effect of distortions.
Atkin and Donaldson (2022) present suggestive evidence that distortions are likely to be
more prevalent in low-income countries and to matter for the welfare effect of trade open-
ness. We focus on a single source of distortions, domestic market power created by im-
porter firm concentration, and measure the effect of trade shocks when import markets
are concentrated. Our mechanism generates heterogeneity in the levels and responses
to tariff changes of markups across firms depending on their market share, as in Ed-
mond et al. (2015) and Amiti et al. (2019a). In this setting, we build on the insights in
Baqaee and Farhi (2020; 2024), Atkin and Donaldson (2022), and Adao et al. (2023) to
show that importer firm concentration matters for tariff incidence only through the co-
variance between tariff-induced changes in imports and initial relative markups across
both imported goods (between-good reallocation) and firms importing the same good
(within-good reallocation).

To measure the sufficient statistics in our tariff incidence formulas, we use a panel
dataset of firm-level imports in 57 developing countries. It allows us to estimate how
the firm’s elasticity of imports to average tariff costs varies with its share of the coun-
try’s imports. This is closely related to the evidence in Amiti et al. (2019a) of imperfect
pass-through from foreign price shocks to domestic prices, as well as pass-through het-

erogeneity with respect to firm size. Our contribution is to explicitly link heterogeneity

1 As we show later, we calculate that the entry of the Dominican Republic into US-CAFTA-DRA in
2006 generated welfare gains equivalent to 6.6% of initial imports, with a contribution of 4.7% arising from
an improvement in allocative efficiency. Romania’s EU accession in 2007 created smaller allocative gains
through importer firm concentration equivalent to 0.4% of its initial imports, with a total welfare gain of
1.8% of initial imports.



in import responses to the heterogeneity in markups within and between goods, which
we then use to show that distortions generated by importer firm concentration are an im-
portant determinant of tariff incidence, with an even greater importance for smaller and
poorer countries.

More generally, we build upon the theoretical and empirical frameworks used to study
how shock transmission across countries depends on the strategic pricing decision of ex-
porter firms. In particular, Atkeson and Burstein (2008), Berman et al. (2012), and Amiti
et al. (2014) measure how pricing decisions of exporting firms depend on their share of
export markets — see Burstein and Gopinath (2013) for a review of this literature.? Our fo-
cus is not on exporter firms but on the strategic pricing decision of importer firms and its
implications for how importer firm concentration shapes the impact of trade cost changes
on the domestic market.

Our analysis uses administrative custom records to recover how domestic markups
on imported goods vary with the firm’s import share in 57 countries. Our paper thus
complements the literature that uses the insight of Hall (1986) to estimate the markup
distribution across firms using detailed plant-level data on inputs, output, and prices.
Some examples are De Loecker and Warzynski (2012) and De Loecker et al. (2016).3 At
the cost of relying on stronger assumptions on technology, demand and market structure,
our procedure only requires custom records that we harmonize for a large set of countries.
The payoff are estimates of the component of markups associated with the firm’s market
share among all importer firms in 57 countries. Our estimates suggest that distortions
associated with markup dispersion on imported goods are larger in poorer and smaller
countries.

This paper focuses on markups of importer firms, and is silent on markups of domestic
substitutes of imported products and on markups charged by foreign producers. Going
back to Krugman (1979), an extensive literature studies the pro-competitive effect of im-
ports on the markups of domestic substitutes of imported products. Edmond et al. (2015)
and Arkolakis et al. (2019) also focus on how markups of foreign producers respond to
trade costs. We assume that prices of foreign producers are exogenous to the importing
countries in our sample. We find that, consistent with this assumption, prices of foreign

products do not change with trade costs in our dataset, in line with recent evidence in

2Amiti et al. (2014) focus on exporter firms that are also importers and measure the pass-through of
changes in exchange rates for such firms.

3See De Loecker and Goldberg (2014) for a review.

“The welfare cost from dispersion in marginal product (some of which are likely due to markup dis-
persion) is the subject of a large literature, starting with Hsieh and Klenow (2009). We are not aware of
cross-country estimates of the dispersion in markups using comparable data from a large number of coun-
tries.



Fajgelbaum et al. (2019) and Amiti et al. (2019b).°

Our paper is organized as follows. Section 2 presents our model linking importer
tirm concentration to the pricing decisions of importer firms and its implications for the
incidence of tariff changes. Section 3 documents patterns of importer firm concentration
across countries. Section 4 provides estimates of how the firm-level elasticity of imports
to tariffs varies with the firm’s import share of a good. In Section 5, we quantify the role
of importer firm concentration for tariff incidence in our sample of countries. Section 6

concludes.

2 A Model of Oligopolistic Importer Firms

This section presents our model that links import firm concentration to the strategic pric-
ing decisions of importer firms in the domestic market. We show that import firm con-
centration shapes the aggregate and distributional effects of tariff changes through the
covariance across importer firms of their initial domestic markups and import responses.
To measure this covariance in our model, we require data on firm-level customs records
and estimates of the elasticity of the firm’s imports to its average tariff cost (as a function
of the firm’s share of the country’s imports of a good).

To simplify exposition, we derive our main insights in the context of a small open
economy with a simple structure of preferences and production. We then consider gener-

alizations for richer environments.

2.1 Environment

We consider a small open economy populated by workers who supply LP units of do-
mestic labor and owners who operate an exogenous set of firms, where firm f produces
a variety of good g. We classify goods into three groups: (i) goods sold in the domestic
market produced using only labor of domestic workers; (ii) goods sold in the domestic
market produced using only foreign inputs; and (iii) goods sold in export markets pro-

duced using only the owner’s firm-specific labor endowment (denoted by ngf).

SWe also abstract from other mechanisms via which importer firms may matter for tariff incidence. For
example, Alviarez et al. (2023) focus on bilateral bargaining between exporters and importers, and Blaum
et al. (2018, 2019) show how importer firms affect domestic prices through their input sourcing choices.
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Preferences. Workers and owners have identical homothetic preferences given by

17

C = [Z(Cg)qvl] " with C, = [;(qgf)g‘fl] - ,

where g,¢ denotes the consumption of the variety of good ¢ supplied by firm f, and
o and 5 denote respectively the elasticity of substitution across firms and goods. We
assume that domestic and imported varieties are bundled in different nests as we observe
only firm-level imports. This nesting structure enables us to estimate the model while
accommodating a flexible substitution pattern between firms and goods.®

Given prices p, ¢, domestic demand for the variety of good g supplied by firm f is

Gef = (pgs) 7 (Pg)”"Q  with (Pg)l_"Z;(ng)l“’,

such that Q is a demand shifter given by

Q=PI"'E and P =Y (P,
8

with E denoting aggregate expenditure and ¢ an imported or domestic good.

Technology. For importer firms supplying a variety of good g, production combines

foreign varieties of the good from different origins o:

D=

Y = [Daogf) <qogf>%1] -,

0
where g, ¢, are imports by firm f of foreign good g from origin 0, a,,¢ > 0is an origin-firm
productivity shifter, and 6 > 1 is the elasticity of substitution across foreign origins.

The production function of domestic and exporter firms is linear in labor: Y,; =
agng fr where aor is an exogenous productivity shifter, and Lg 5 18 the specific type of

labor used by the firm, h € {D, X}.
Our choice of the production technology greatly simplifies exposition, since it entails

®Due to data availability, Fajgelbaum et al. (2020) and Adao et al. (2023) impose similar nesting struc-
tures of preferences. To simplify exposition, we also impose that all goods belong to a single sector and that
the elasticity of substitution between domestic and imported goods within a sector is the same. Although
our nested CES demand simplifies exposition, we later allow for generic homothetic preferences between
goods in the upper nest and homothetic single aggregator preferences across firms in the lower nest.

7



segmented factor markets for the three types of goods. This implies that changes in im-
port costs do not affect the cost of producing domestic or exported goods.”

Foreign Offer Curve. Importers face an identical and exogenous world price pgg and
exporters face a perfectly elastic world demand curve at price pg‘/.s

Government. The government imposes an ad-valorem import tax of 7,, on good g from
origin 0. This implies that the cost of foreign goods for importer firms is poy = (1+

Tog) pgg,. The tariff revenue is rebated to workers and owners with a lump-sum transfer:
w
T= ZZZTﬂgpogqogf'
§ f o

Market Structure. Each firm acknowledges the impact of its pricing decision on its do-
mestic demand while taking as given prices of other firms and the aggregate demand
shifter Q, as in Atkeson and Burstein (2008) and Amiti et al. (2019a). Our nested struc-
ture of demand implies that pricing decisions of firms in other nests only affect a firm'’s
demand through the common shifter Q. This is the key assumption that allows us to
link firm-level import data to the distribution of domestic prices set by importer firms,
without data on sales by domestic firms.

The elasticity of substitution between goods, 17, summarizes the domestic competition
of other goods. It determines how the pricing decision of an importer depends on its
size (relative to other importers of the same good). We assume 1 < 77 < o < 172, which
guarantees that firms have finite markups that increase with their revenue, employment,
and imports.

We further assume that firms are price takers in the world good market and in the
domestic labor market. That is, each firm takes as given the world prices of both imported

and exported goods, as well as the wages of domestic workers.

Market Clearing. Labor supply must be equal to labor demand. For every exporter
firm, this requires Lgf = _gf' For domestic firms, this implies LP = ¥, ¥ L?f.

"We show below that our key insights remain the same if we allow production of all goods to use the
same type of domestic labor. We also allow firms to use intermediate goods, provided that production
follows a nesting structure identical to that of final demand—a common restriction in quantitative trade
models (Costinot and Rodriguez-Clare, 2014).

8We consider below an extension with endogenous world prices of exported and imported goods.
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For goods market to clear, aggregate domestic spending must be equal to the income

from labor, profits and tariff revenue:

E=wlP+Y Y I +T.
8§ f

where w is the wage rate and Il is the profit earned by the owner of firm f supplying
variety of good g (exported, imported, or domestic).’

Equilibrium. Conditional on world prices and import tariffs, Appendix A.1 outlines
the economy’s equilibrium, in which (i) consumers maximize utility given their budget
constraint, (ii) firms maximize profits given their technology and perceived demand, (iii)

the government balances its budget, and (iv) markets for goods and labor clear.

2.2 Firm-Level Markups and Sales in Equilibrium

We now describe how markups and imports vary across firms in equilibrium.!’ For im-

porter firms,

Esf
ng -1
where c¢ ¢ denotes the marginal cost of firm f and egr = porq, ¢/ PyCy its share of domestic

Pef = MgfCqf suchthat por= and egr =0 — (0 —1)egf,

expenditure on good g.

For each producer f of good g, the optimal price entails a markup over marginal cost
of pgr, which is decreasing in the firm’s perceived elasticity of domestic demand with
respect to its own price, £o¢. Our model’s oligopolistic market structure implies that the
perceived elasticity of domestic demand is endogenous. As a consequence of the nesting
structure of preferences, it only depends on the price of other producers of the same good
g through the firm’s share of domestic expenditure on that good, eg.

In equilibrium, producers of good g differ in their markups Hef and imports qgf.n
Formally, holding constant good-level variables,

ol
and /3‘7 — O8dsf _ @

8f — _alogcgf 1+ pgs

Ologpgr  pgr
alogcgf 1 +pgf

]/l =
'Bgf_

9Since the consumers’ budget constraint requires E = Yo Xf Pgfigf Where g is an imported or a domes-
tic good, the market clearing conditions above imply trade balance.
19The derivations are in Appendix A.2.
1 Among importer firms, since Cgr is the import cost index, g, is also the firm’s import quantity index.
Thus, in the rest of the paper, we refer to g, as the firm’s imports.
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where por = (0 — €4¢)(0 —1)/egf(egr — 1). Note that eo € [17, 0] implies that por > 0.

Firms with high marginal cost and negligible market share, ¢, ~ 0, behave as in
monopolistic competition by setting a constant markup of ¢/(c — 1). For firms with
lower marginal costs, the perceived elasticity of demand is lower if # < ¢. As a result,
these firms charge higher markups but have lower prices and higher imports, ,B(Z 5 € [0,1)
and ﬁg 5 € (0, 0]. This stems from the fact that the between-good elasticity, which is lower
than the between-firm elasticity, becomes a more important determinant of the perceived
demand elasticity as the firm’s market share increases. Consequently, the average markup
is higher for goods with higher concentration of market share across firms.

Accordingly, firm f’s markup is intrinsically related to its import elasticity:

Hef = M(ﬁzf)/

with M(.) strictly decreasing. Intuitively, the import elasticity, ‘BZ f, summarizes strate-
gic pricing behavior created by both the level and the sensitivity of the firm’s perceived
demand elasticity. The function M(.) simply links back the firm’s perceived demand
elasticity ¢, to its import elasticity 52 £ We leverage the mapping M(.) to identify the
distribution of domestic markups among importer firms, i, ¢, from the sensitivity of each
tirm’s imports to its import cost, ,BZ £r which we can estimate using firm-level customs
data (and without firm-level data on domestic prices and sales).

For any given firm, the partial-equilibrium elasticities of import quantity and (tariff-

inclusive) import expenditure are intrinsically related, since firm f’s import expenditure
dlog M,

~ dlogcys

good ¢ with higher domestic output also have higher import expenditure if, and only if,

. o o q .

on good g is Mgr = cgrqer and, thus, =B of 1. As a result, importers of
ﬁZ’ ;> 1. This holds whenever o € (1,7?), which guarantees that the perceived demand
is sufficiently elastic to induce more productive firms to have higher import expenditure.
Intuitively, a sufficiently elastic demand limits the extent to which more productive firms
want to cut output in order to increase their markups and profits. As we show below,

ﬁz, s> 1lis the empirically relevant case.

2.3 The Impact of Import Cost Changes

We now analyze how the economy responds to exogenous changes in import tariffs.!?

12We consider the first-order approximation of equilibrium outcomes, as derived in Appendix A.3.
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2.3.1 Firm-level Responses

Changes in import costs affect firms through their marginal costs. For importer firms, this
is the import-weighted average of changes in import costs:

dlogcyr = Zmogfd log (1 + Tog), (1)

with m,, ¢ the share of origin o in firm f’s imports of good g.

In response to the change in import costs, importer firms adjust markups and imports:

dlogger = —‘Bgf(dlog cgf —dlogcg) —ndlogcg +dlogQ (2)
dlogper = —‘Bgf(dlogcgf —dlogcy) 3)

where dlogcgy = ) werdlogces is a weighted average of cost changes among importers
of ¢, withwer = ygfmgf/ Yp ng/mgf/ and mg,f = Mgfﬁgf/ Yf Mgf/ﬁgf/. The endogenous
shifter, dlog Q, summarizes the general-equilibrium demand response, which is common
to all firms.

Changes in markups and imports depend on the change in the average import cost of
firm f relative to all importers of the same good. The firm-specific elasticities ,BZ y and /BZ, y
summarize strategic considerations in domestic price setting, which depend on the firm’s

relative size:
Bl = plmg) and Bl =1—pl(mg)/o @

with mgf = Mgf/ Zf’ Mgf’ and

aﬁ;;m) <0 and B(0)=o.

Given the same relative change in average import cost, larger importers of good g reduce
more their domestic markups and, consequently, less their imports. In the limit, small
firms with mgr ~ 0 behave as in monopolistic competition: they choose to completely
adjust prices (i.e., f#(0) = 0), which causes imports to decline by ¢ (i.e., $7(0) = ¢). For
larger importers of good g, the sensitivity of import (markup) responses is lower (higher).
When ¢ — 7 is larger, the firm’s perceived demand elasticity declines more with its relative
size among importers of good ¢ and, thus, the slope of p7(m) is steeper.

For all domestic firms, the change in the marginal cost is equal to the change in the
domestic wage, dlogc,s = dlogw. Due to our model’s market structure, the identical

marginal cost change for all domestic firms implies that their markups remain unchanged,
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dlog s = 0, and that their output change by the same amount, dlogg,r = dlog qP.
Since domestic labor is employed exclusively by domestic firms, the labor market clear-
ing condition ensures that the output of domestic firms remain constant, dlog g = 0. In-
tuitively, because of the segmentation in domestic demand and factor markets, the econ-

omy’s resource constraint insulates domestic firms from foreign shocks.!?

2.3.2 Aggregate and Distributional Welfare Responses

We now turn to responses in the economy’s aggregate outcomes. To focus on the implica-
tion of importer market power, we consider now the incidence of a tariff increase around

an initial equilibrium without tariffs; that is, Togr = 0.

Aggregate Effect. We start with the shock’s aggregate welfare effect defined as the sum
of the equivalent variation across workers and owners.'* This corresponds to the change

in real aggregate expenditure, which is given by
dC =) ) (pgs — cgf)dags (5)
& f

The effect of tariff changes on aggregate welfare corresponds to the change in alloca-
tive efficiency due to domestic market power. This arises from the reallocation of re-
sources across firms with distinct levels of market power — e.g., Bagaee and Farhi (2020;
2024), Atkin and Donaldson (2022), and Adao et al. (2023). Expression (5) is the sum
of the shock’s first-order impact on the Harberger triangles associated with the dead-
weight losses in the domestic sales of all firms, calculated as the initial markup distortion
(pgf — ¢qr) multiplied by the change in production (dg,¢). It indicates that welfare gains
are larger for shocks that help to correct initial distortions by reallocating production to-
wards goods and firms with inefficiently low supply in the initial equilibrium due to a
high markup relative other goods and firms.

Figure 2 illustrates the intuition behind expression (5). It represents the equilibrium
of an economy with two firms that import a single good: the high-markup (low-cost)
tirm on the left panel and the low-markup (high-cost) firm on the right panel. In the
initial equilibrium, the economy’s deadweight loss is the sum of the Harberger triangles

130ur model thus implies that import cost changes do not induce reallocation of resources across domes-
tic and importer firms, which shuts down potential margins of adjustment in the economy. As we discuss
below, away from this limiting case, richer structures of demand or technology imply that sales of domestic
firms respond to import costs.

4This is the measure of aggregate welfare implied by a utilitarian social welfare function.
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Figure 2: First-Order Impact of Tariff Changes on Aggregate Welfare
High-Markup Firm Low-Markup Firm

Value (P = 1)

Transfer from
consumers to firm w_

dCy = —(py —cy)dq <0 \ dC, = (pp —cp)dg >0
A

dﬂH + dTH + Py
PH

Transfer from
firmtothe
government

dty + c
Cn
D(q,pL)
q

q

dqg >0

—dg <0

Notes: Figure illustrates impact of tariff changes that induce symmetric changes in dq for the high-markup
firm (left panel) and low-markup firm (right panel). The numeraire is the ideal price index, P = 1. The
blue triangles represent the deadweight loss in the initial equilibrium. The red rectangles represent the
first-order change in the deadweight loss of each firm, whose sum is negative due to the contraction of
the high-markup firm. The gray rectangles represent the changes in consumer welfare (diagonal lines) and
government revenue (dotted area).

in blue. We now consider a tariff change that induces sales of the high-markup (low-
markup) firm to contract (expand) by dg. The first-order impact of the policy on welfare
is denoted by the two red rectangles whose areas are given by the product of the initial
markup and the change in production. Because the policy reallocated consumption from
the high-markup to the low-markup firm, aggregate welfare falls as the deadweight loss
increase for the high-markup firm is larger than the decrease for the low-markup firm.

Note that neither changes in tariffs nor markups themselves have a direct impact on
aggregate welfare. Conditional on changes in production, tariff and markup adjustments
simply represent transfers from firms to the government and consumers, as illustrated by
the two gray rectangles in Figure 2.

Using the firm-level responses in Section 2.3.1, we can re-write expression (5) in terms
of variables in the initial equilibrium and import cost changes:

dC _ _ Iz _q\ pf
2 = —Covg [(ig — ), dlog cg] — Eg [ﬁ—gCOUﬂg gy — B dlog Cgf}] (6)

such that Covs[.,.] and E;|.] denote the import-weighted covariance and average across
goods (s = g) or importers of a good (s = f[g). The terms jig = Ef|o[por] and il =

13



E f|g[]/lgf,32, f]/ Ef|g[ﬁz, f] are import-weighted averages of domestic markups across im-
porters f of good g, and fi = E¢|[fi] is the import-weighted average of domestic markups
across all imported goods.

Expression (6) links allocative efficiency to reallocation along two margins: across im-
ported goods (first term) and across firms importing the same good (second term). Each
margin corresponds to an import-weighted covariance that quantifies the extent to which
an import cost shock leads to an expansion of imports for more distorted goods and firms,
as captured by the product of the initial relative markup and the import elasticity. For the
between-firm component in the second term, the aggregate effect is the sum over im-
ported goods of the covariance of the reallocation and distortion across importers of the
same good, weighted by the inverse of the good’s relative markup.

As a corollary, importer firm concentration only matters for the aggregate incidence of
tariffs when the initial level of markups and the change in import costs vary across firms
and goods. Figure 2 again illustrates the intuition. If both firms experience the same
import cost change, relative prices and imports remain the same.!®> Alternatively, if both
tirms have the same initial markup, the deadweight loss reduction for one firm exactly
compensates the increase for the other firm.

Lastly, expression (6) outlines the sufficient statistics for measuring aggregate tariff in-
cidence. Given any import cost change, measurement requires firm-level custom record,
{M,gr}, as well as estimates of the firm-specific import elasticity function, p7(m,f), and
the elasticity of substitution across goods, 1. This approach leverages the insight that a
firm’s markup can be inferred from the elasticity of its imports with respect to average
import costs, pgr = M(B9(mgs)). Importantly, beyond firm-level customs records, no
additional data on domestic prices or sales of importer firms is required. Instead, these
domestic adjustments are implicitly captured through the extent to which firms adjust

their import volumes in response to changes in import costs.

Distributional Effects. We now turn to the distributional effects of import cost changes.
In this case, markup changes play a critical role in determining profit changes. The equiv-

alent variation for the owners of importer firms, dCM is given by:

dcM = Z; [(Pgr — cgp)dags + qgp(dpgy — degs)| — (7 — 1)’”(2;‘7%@%) )
3 3

5Note that, because d log qD = 0, uniform tariff changes do not affect welfare in our model. This follows
from the assumptions of segmented factor markets and nested domestic demand, which help us highlight
that importer market power generates aggregate implications through resource reallocation across importer
firms. As we discuss below, relaxing either assumption would result in the average tariff change having a
distinct impact on aggregate welfare through reallocation across domestic and importer firms.
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where the sum in the first term is over imported goods and in the second term is over
imported and domestic goods. We denote m = M/E as the import-to-expenditure ratio.
The first term is the change in profits for all importers, which has two component: (i)
the change in imports given initial markup distortions and (ii) the change in markup
distortions given initial imports. As such, it contains the changes in allocative efficiency
behind the shock’s aggregate effect in (5). The second term is the change in consumption
costs caused by changes in the price of imported and domestic goods. It is multiplied by
the share of owners of importer firms in aggregate expenditure, (f1 — 1)m.

In combination with the expressions for the changes in markups and imports (d log i, ¢
and dlogg,r in (2)-(3)), equation (7) can be written in terms of variables in the initial

equilibrium and import cost changes:

acl — <1 _ (wl)ﬂ(;m)) dc
— Eg [Eﬂg [l%fﬁgf(dlogcgf - dlogcg)H (8)

+ K [Eflg [(%f - )dlogcgfﬂ

The first component in (8) is proportional to the aggregate effect as it measures the shock’s
impact on real profits through import reallocation across goods and firms, conditional on
initial markups. The multiplier in parenthesis is strictly positive and accounts for the
shares of import profits in aggregate income and import expenditure in consumption.
The other two components measure how owners” welfare responds to the shock-induced

changes in markups (second row) and import costs (third row).

2.4 Extensions

We now discuss extensions of our main results. In Appendix A.3.3, we present deriva-
tions for the general case of changes in both tariffs and world prices starting from any
initial equilibrium. As equation (A.36) shows, world price changes and initial tariffs in-
troduce two additional components into dC: changes in allocative efficiency due to initial
distortions caused by import tariffs and improvements in the economy’s terms of trade.
These two terms are present in any neoclassical economy in which import tariffs are the
only source of distortions — e.g., Fajgelbaum et al. (2020) and Adao et al. (2024).
Appendix B presents extensions of our baseline model. In all cases, versions of equa-
tions (5) and (7) remain valid, attesting to the robustness of our main insight regarding the
implications of import firm concentration for tariff incidence. However, each additional

mechanism affects d log i, and dlog g, .
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We first extend our model to incorporate an integrated labor market for all firms and
endogenous world prices of exported and imported goods. In this case, a wage response
triggered by changes in export prices leads to a uniform production increase among do-
mestic firms. This increase is proportional to the average tariff change and impacts wel-
fare through the difference in the average markup between importer and domestic firms.
Additionally, tariff changes influence the neoclassical component of welfare associated
with terms of trade. To measure tariff incidence in this model, we must also know the ini-
tial aggregate payroll of exporter and importer firms, as well as the elasticity parameters
of the export demand and import supply curves.

In our second extension, we consider a multi-sector model in which domestic firms
use varieties supplied by both domestic and importer firms as intermediate inputs. Since
(5) remains valid, intermediate production affects aggregate welfare only through pro-
duction reallocation across firms. In this case, changes in imported input costs induce
changes in marginal costs for domestic firms, which drive reallocation between domestic
and importer firms within and across sectors. This effect is captured by a sector-specific
average tariff, which summarizes input-output linkages in the economy.

Our third extension allows for a flexible substitution structure across goods while
maintaining the assumption of CES demand across firms. This framework captures the
idea that imported goods are not equally substitutable for all domestic goods. Firm-level
markups and elasticities remain governed by the relationships in Section 2.2. Intuitively,
the sensitivity of firm-level import responses to their size reflects competitive pressure in
domestic markets through the firm’s perceived demand elasticity, which still determines
the firm’s markup. However, in general equilibrium, we must account for reallocation
between domestic and imported goods due to demand substitution. This requires em-
ployment data for domestic firms and the estimation of the good-level demand function.

Our final extension assumes homothetic single-aggregator preferences across firms,
as in Matsuyama (2023). In our oligopolistic setting, this implies that identification of
markups for importer firms requires estimates of firm-level import and price elasticities.

Given these elasticities, our analysis proceeds as above. !

16We note that either prices or imports would suffice if importer firms operate in monopolistic compe-
tition, as in Baqaee et al. (2024). The reason is that, in this case, there is no distinction between the firm'’s
perceived demand elasticity and its demand elasticity given the single aggregator.
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3 Importer Firm Concentration Across Countries

We established above that tariff incidence depends on the variation of import cost changes
across firms and goods with heterogeneous markup levels and import elasticities. In our
model, this heterogeneity is intrinsically related to the distribution of firm import shares.
Accordingly, we now use a sample of firm-level imports from 57 countries to examine

import firm concentration both within and between goods.

3.1 Data

Our database covers the universe of import transactions for each firm and good across 57
countries from 1997 to 2022.17 We restrict the sample to six-digit goods in the Harmonized
System Classification (HS6) that are not in the oil sector.'® The database has information
on the quantity, value (in U.S. dollars), and origin country of each import transaction of
HS6 goods and importer firms in a destination country. For a given destination country
and year in our sample, we measure each firm’s import share of a good as the value of
the firm’s imports of an HS6 good divided by the total value of the country’s imports of
that HS6 good in that year.

We start with descriptive statistics on importer firm concentration. The left panel of
Figure 3 presents the histogram of firm import shares across all firm-good-country-year
observations in our sample.!” The histogram reveals that most firms account for only a
small fraction of their country’s imports of HS6 goods. Nearly 90% of the firms in our
sample hold less than 10% of the import share of a good in their country, while only 2.7%
account for more than 90% of their country’s imports of a good.

The right panel of Figure 3 illustrates the distribution of a country’s total imports
associated with firms holding different levels of the share of a good’s imports in their

country.?’ Despite the large number of small importer firms, the right-skewness of the

17 Appendix Table C.1 lists the countries and years in our database. The sample period differs across
countries depending on data availability. The transaction-level data was provided to the World Bank in the
context of the expansion to the Exporter Dynamics Database project (described by Fernandes et al. (2016))
by each country’s customs agency, except for India, Mexico, Sri Lanka and Vietnam which are from S&P’s
Global Market Intelligence Panjiva data platform.

18We use a time-consistent consolidated classification that concords and harmonizes across several HS
revisions in the raw data. We exclude oil goods (HS ch. 27) because they are poorly recorded in customs
data.

9To ensure equal weighting of observations across goods, countries, and years, we weight all importer
firms of a good-country-year by that good-country-year’s share of the country-year’s total imports, nor-
malized by the good-country-year’s share of the total number of firms in the database.

20This distribution is calculated by weighting each firm-good-country-year observation by its share of
the country-year’s imports. Again, to ensure equal weighting across good-country-year observations, we
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Figure 3: Distribution of Firms and Imports by Firm Import Share
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Notes: Sample of 158,121,069 firm-good-country-year observations. Left panel reports the fraction of obser-
vations by bracket of the firm’s import share of a good (i.e., the imports of the firm-good-country-year di-
vided by imports of the good-country-year), where the weight of all firms of each good-country-year is the
good-country-year’s share of the country-year’s total imports divided by the good-country-year’s share of
the number of firms in the database. The right panel reports the share of a country’s total imports associated
with firms in different brackets of the firm’s good import share. It is a histogram of firm-good-country-year
observations where the weight of each observation is its share of the imports of the country-year divided
by the good-country-year’s share of the number of firms in the database.

distribution in the right panel highlights that a few large importer firms account for the
majority of the country’s imports. Close to 50% of the country’s imports correspond to
goods imported by firms holding more than 90% of the import share of that good.

3.2 Within-Good Dispersion in Import Firm Concentration

We now turn to the dispersion of import shares across firms within each imported good.
In our model, this reflects within-good dispersion in elasticity-adjusted markups across
importer firms, which appear in the covariance term of the second component of (6).
Specifically, we first calculate the standard deviation of import shares across firms for
each good-country-year. Then, for each country and year, we define the import-weighted
average of this statistic across goods as our measure of within-good dispersion in import

firm concentration.

normalize weights by the good-country-year’s share of the total number of firms in the dataset.
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Figure 4: Within-Good Dispersion in Importer Firm Concentration Across Countries
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Note: Figure shows the average of within-good dispersion in importer firm concentration in a country against
log GDP per capita (left panel) or log population (right panel) in our sample of 57 countries. For each country,
we compute within-good dispersion in importer firm concentration as the simple average across years of the
import-weighted average of the standard deviation of firm import shares within a HS6 good-country-year.

Figure 4 shows the cross-country scatter plot of within-good dispersion in import firm
concentration against GDP per capita (left panel) and population (right panel), where
each value is the variable’s simple average across years in our sample. It indicates that
there is substantial dispersion in firm import shares within a product, with a median of
7.9 p.p. in our sample of countries. It also shows that within-good dispersion in import
firm concentration is higher in poorer and smaller countries. This evidence suggests that
tariff changes that have a differential impact across firms importing the same product will
have a larger aggregate effect in poorer and smaller countries.

Table 1 examines the robustness of the univariate relationships in Figure 4. The first
column reports coefficient estimates from a regression of the standard deviation of firm
import shares in a good-country-year on the two variables of interest after controlling for
good-year fixed effects to account for the composition of imported goods in each country-
year. We obtain estimated coefficients on log GDP per capita and log population that are
negative and precise. The second column shows that these relationships are not fully
explained by the size of the import market, measured as the log imports in the good-
country-year. Lastly, the third column also controls for good-country fixed effects, so that
we only exploit variation over time for the same country and good. This leads to point

19



estimates that are even more negative albeit less precisely estimated.

Table 1: Within-Good Dispersion of Import Firm Concentration vs. GDP/capita and
Population

St. dev. of firm import shares

log GDP/capita -0.023*** -0.015*** -0.052**
(0.002)  (0.002)  (0.012)

log Population  -0.016*** -0.010*** -0.051***
(0.001)  (0.001)  (0.015)

log Imports -0.007*  0.003***
(0.001)  (0.001)
R? 0.587 0.590 0.848
Fixed Effects:
HS6-Country No No Yes
HS6-Year Yes Yes Yes

Note: Table reports regressions of the standard deviation of firm import shares of each HS6-country-year on
the variables listed on the rows from a sample of 2,498,588 HS6-country-year observations. All regressions
include HS6-year fixed effects. Observations weighted by its share of the country’s imports in a given year.
Standard errors clustered by country. *** p<0.01, ** p<0.05, * p<0.1

3.3 Between-Good Dispersion in Import Firm Concentration

We next examine the dispersion of import firm concentration across goods. In our model,
differences in the Herfindahl-Hirschman Index (HHI) of firm import shares across goods
are intrinsically linked to differences in average markups, which appear in the covariance
term of the first component of (6).2! Accordingly, we measure the HHI of each imported
good in a country-year as the sum of the squared import shares across importers of that
good. For each country, our measure of between-good dispersion in import firm concen-
tration is the import-weighted standard deviation of the HHI across goods.??

21To see this, consider a first-order approximation of a firm’s markup around that of a firm with a neg-
ligible import share (m ~ 0): por = /(0 — 1) + kmg¢ with x > 0. In this case, fig = ¢/(c — 1) + xHHI,,
where HHI; = ). ((mg f)2 is the HHI of import shares across importers of good g.

22To prevent differences driven by variation in the composition of imported goods across countries and
years, we only consider the subset of 1,749 HS6 products that all countries import in all years. Appendix
Table C.2 shows that our conclusions are qualitatively similar when we consider all goods imported by each
country-year.
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Figure 5: Between-Good Dispersion in Import Firm Concentration Across Countries

0.35 MKD 0.35 MKD
BDI -BDI

MD&ETH CRI CRI MDG ETH

co
Muse ‘TGO

0.30 0.30

0.25 0.25

AEEO IO TMNPL

Ci
URY L ke
ROU

0.20 0.20 KX ECUPER
PRY VNM
IDN MEX MEX: IDN
0.15 IND 0.15 IND
T T T T T T T T T T T
7 8 9 10 1 12 14 16 18 20 22
log GDP/capita log population

Note: Figure shows between-good dispersion in importer firm concentration in a country against log GDP
per capita (left panel) or log population (right panel) from our sample of 57 countries. For each country, we
compute between-good dispersion in importer firm concentration as the simple average across years of the
import-weighted standard deviation across HS6 goods of their HHI of firm import shares.

Figure 5 presents a scatter plot of each country’s between-good dispersion in im-
port firm concentration against log GDP per capita (left panel) and log population (right
panel), where we again report values averaged across years in our sample. The figure
reveals that dispersion in HHI across products is high in our sample and even more pro-
nounced in poorer and smaller countries. Viewed through the lens of our model, this
tinding suggests greater heterogeneity in average markups across goods in these coun-
tries, implying a larger potential for allocative efficiency gains across goods.

Table 2 probes the robustness of this result. The first column introduces log GDP per
capita and log population in the same regression, and shows that the negative relation-
ships in Figure 5 hold for both variables simultaneously. The second column shows that
these findings hold conditional on the country’s trade openness. The last column shows
that, when controlling for country fixed effects, coefficients are again larger in magnitude,
but less precise.

In summary, we find significant heterogeneity in concentration both within and be-
tween goods in our customs data from 57 countries. Furthermore, the magnitude of both

dispersion dimensions is greater in poorer and smaller countries.”> Through the lens

2In addition, Appendix C.3.2 shows that the average concentration across all imported goods is greater
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Table 2: Between-Good Dispersion in Import Firm Concentration vs. GDP/capita and
Population

St. dev. of HHI across goods

log GDP/capita -0.043*** -0.046*** -0.102**
(0.004)  (0.010)  (0.048)

log Population  -0.016** -0.018**  -0.119*
(0.003) (0.008) (0.067)

log Imports 0.002 0.029
(0.008)  (0.021)
R? 0.472 0.472 0.754
Fixed Effects:
Country No No Yes
Year Yes Yes Yes

Note: Table report regressions of the import-weighted standard deviation of HHI of a HS6 good across
the subset of common HS6 goods for each country-year on log GDP per capita and log population from
a sample of 704 country-year observations. All regressions include year fixed effects. Standard errors
clustered by country. *** p<0.01, ** p<0.05, * p<0.1

of our model, these findings suggest that, due to changes in allocative efficiency, trade
shocks have the potential to generate larger aggregate and distributional effects in poorer

and smaller countries.

4 Estimates of Import Responses to Tariff Changes

In this section, we estimate how firms adjust their import decisions in response to tariff
changes. From these estimates, we infer the level and sensitivity of the domestic markup

of each importer firm based on its share of the country’s imports of a good.

4.1 Data

Our main data source for firm-level import outcomes is the customs dataset introduced
in Section 3.1. For each HS6 good ¢ from origin o in destination d and year ¢, the dataset
contains information on firm f’s tariff-exclusive import value, vy4¢4+, and import quan-

tity, 4ogfa,+- We use these variables to define the unit import value (i.e., the world price) of

in poorer and smaller countries.
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each firm’s imports as pgg far = Vogfd,t /qogfa,+- In addition, we use data from Teti (2020) to
obtain information on ad-valorem import tariffs, 7y¢4 +, applied to each origin 0 and good
¢ by the destination country d in year t.?* This enables us to compute the firm’s tariff-
inclusive import expenditure, Mogfir = (1 + Toga)Vogfar and Mgra; = Yo Mogsa s, and
the associated import shares, Mmoo = Mograi/ Mggar and mgrqr = Mggar/ Ypr Mggrg .

4.2 Between-Origin Elasticity of Firm Imports to Tariff Changes

We start by estimating how firms adjust the origin of their imports of a good in response
to tariff changes. For each horizon /1, we consider the following specification:

N"10g Yograr = 0" A0 108 (1 + Toga ) + S + Pias + €ngfa 9)

where A" log Yy¢r4,+ denotes the log-change in outcome Y from ¢t — 1 to t + h for years

after t (i.e., h > 0) and from t + h — 1 to t + h for years before t (i.e., h < 0). Our specifica-

h
0g,t

(cpg fd ;). To obtain estimates that are comparable to those based on bilateral trade flows in

tion includes fixed effects for each origin-good-year (J), ,) and good-firm-destination-year
the literature, we weight observations for each firm by its lagged share of imports from
origin o of good ¢ in destination d.

Given the set of fixed-effects in (9), our main identification assumption is that changes
in the tariffs that a destination applies to an origin-good pair are not related to firm-
specific shocks in the demand for the imports from that origin-good pair. Under this
assumption, the OLS estimation of (9) recovers the between-origin elasticity over horizon
h of firm-level import outcomes in response to tariff changes, 0". When the dependent
variable is the tariff-exclusive import value, estimates of #" correspond to the between-
origin elasticity of substitution within each firm 6, since world prices are exogenous in
our model.

Figure 6 presents the estimates of (9) in our sample of 19,509,926 origin-good-firm-
destination-year observations. The left panel reports estimates with the dependent vari-
able defined as the change in tariffs over different horizons. In our sample, tariff changes
resemble one-time shocks. In the pre-shock years, we estimate only a minor change from
t —2 to t — 1 whose magnitude is equivalent to -10% of the change from t — 1 to t. At

year t, the coefficient is equal to one by construction. Afterwards, our estimates suggest a

24We obtain tariff data for the following subset of countries in our database: Bulgaria (BGR), Colombia
(COL), Costa Rica (CRI), the Dominican Republic (DOM), Ecuador (ECU), Egypt (EGY), Croatia (HRV),
Morocco (MAR), Peru (PER), Paraguay (PRY), Romania (ROU), Tanzania (TZA), and Uruguay (URY). For
each of these countries, our sample includes the subset of the years listed in Appendix Table C.1 that are
between 2001 and 2017.
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Figure 6: Between-Origin Elasticity of Firm Imports to Tariff Changes
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Note: Figure shows estimates and 95% confidence intervals of cumulative change of the dependent vari-
able (6" in equation (9)) relative to the year of the tariff change (denoted by the vertical line at 0) from
sample of 19,509,926 origin-HS6-firm-destination-year observations. The dependent variables are the log-
change in tariff cost (A" log(1 + Togd,t)), tariff-exclusive import value (A"log Vogfd,t), and unit import value

(A"log pgg, fd ;) in the left, middle, and right panels, respectively. The log change in the tariff cost at year 0

is 1 by construction. All regressions weight observations for each firm by its lagged share of imports from
origin o of good g in country d. Confidence intervals clustered by origin-good and destination-good.

small degree of mean reversal, which is equivalent to 10% of the tariff change from t — 1
to t.

The middle panel of Figure 6 reports estimates with the dependent variable defined as
the change in tariff-exclusive import value. Estimates indicate that tariff changes induce
tirms to substitute across origins, with an elasticity of roughly 0.5 over one year and 0.6
over three years. In the year prior to the tariff shock, estimates are smaller in magnitude
and not statistically significant.

Finally, the right panel of Figure 6 indicates that the unit import value does not re-
spond to tariff changes over all horizons. These findings are consistent with the assump-
tion in our model of exogenous world prices of imported goods, at least within our sam-
ple, which is predominantly composed of developing countries.?’

In terms of magnitude, our estimates closely align with those reported in Boehm et
al. (2023) over the same horizons. Since tariffs do not vary across firms, they are directly

Qur findings are also consistent with those in Fajgelbaum et al. (2019) and Amiti et al. (2019b). They
find that import prices of the United States and China did not respond to the tariff changes during the
US-China trade war in 2018-2019.
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comparable to Boehm et al. (2023)’s estimates based on good-level trade flows when con-
trolling for fixed effects for good-destination-year instead of firm-good-destination-year.
Indeed, Appendix Figure C.2 shows that estimates obtained with good-destination-year

tixed effects (red triangles) are similar to our baseline estimates (black circles).?°

4.3 Between-Firm Elasticity of Imports to Tariff Changes

We now turn to the response in each firm’s imports to changes in its average tariff cost.

Given exogenous world import prices, equations (1)-(2) imply that

Alogvgrar = BT(mgrar—1)(Alog Terar — Coar) + g + Prar + €gfa (10)

such that
A IOg Tgfd,t = Z mogfd,t_lA log(l + Togd,t)
[

with A denoting changes from t — 1 to ¢t. In line with our model, (10) includes good-
destination-year fixed effects, ({ adtr 5gd,t)/ that account for drivers of import and price
changes that are common to all importers of good g in destination d. We also include
firm-destination-year fixed effects ¢4 to absorb firm-level shocks that are common to all
goods imported by the firm, like shocks to the firm’s export or domestic demand.

Given the set of fixed-effects in (10), the residual €,4; can be interpreted as unob-
served idiosyncratic shocks to the imports of good g by firm f; for example, shocks to
the productivity shifters that are specific to the variety of firm f based on imported good
g. Accordingly, our identification assumption is that idiosyncratic shocks to imports of
a firm-good are orthogonal to changes in tariffs applied to different origins of a good,
which generate variation in Alog T, ¢4+ across importers of the same good.

Change in average tariff cost across firms. Our estimation strategy exploits the fact
that, since tariffs vary across origin-good pairs, firms that import the same good from
different origins may face different changes in their average tariff costs. Accordingly,
Appendix Figure C.4 shows the frequency of AlogTyr across firm-good-destination-
year observations in our sample, residualized from good-destination-year fixed effects.
There would be no variation across firms in their residualized change in average tariff

cost if either all firms imported a good from the same origin or if all origins of a good

26 Appendix Figure C.3 implements the IV strategy in Boehm et al. (2023) that leverages MFN tariff
changes in a subsample of small trade partners of each good. In line with their estimates, the IV strategy
leads to estimates that are slightly larger in magnitude.
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experienced the same tariff change. However, the left panel of the figure shows that a
large number of firms experience sizeable changes in their average tariff cost relative to
other importers of the same good. There are 127,156 observations whose absolute change
in residualized average tariff cost is larger than 5%.

Our estimation strategy also requires changes in average tariff costs across firms that
differ in terms of their share of the imports of a good, mgr;;. Section 3 documented
that more than 93% of the firms in our database account for less than 20% of their coun-
try’s imports of a good. We now evaluate the frequency of observations in our sample
with sizeable changes in residualized average tariff costs that correspond to large im-
porters of a good. The right panel of Appendix Figure C.4 shows the frequency distribu-
tion of the residualized AlogT,¢4; across firm-good-destination-year observations with
Merqr—1 > 20% and absolute residualized tariff change above 5%. Our sample has 2,748
observations that satisfy these restrictions. The limited variation in tariff cost changes for

large importers guides our functional form choices for estimation.?”

Baseline estimates. The left panel of Figure 7 presents the baseline estimates of (10).
The figure shows that firms with a lower import share of a good have a larger elasticity
of imports to tariffs, whereas the elasticity of imports is smaller among firms with greater
import share of a good. For firms with negligible import shares (m ~ 0), an increase of
1 log-point in their tariff cost induces a decline in imports of 2.5 log-points. In contrast,
the same shock induces only a reduction of roughly 1 log-point in the imports of goods
for which a firm accounts for more than 50% of the destination’s imports. Our estimates
suggest that import firm concentration shapes how firms respond to tariff changes. They
are consistent with the mechanism in our model: larger importers of a good respond less
to tariff changes through import changes, but more through domestic markup changes.
The right panel of Figure 7 examines whether the observed pattern of import re-
sponses arises from systematic differences across firms in the prices paid to foreign sup-
pliers. To explore this, we estimate a specification analogous to (10), replacing the de-
pendent variable with the log-change in the unit import value of the firm’s imports of
the good. The results show that the elasticity of unit import values to changes in average
tariff costs is close to zero, regardless of the firm’s import share of the good. This find-
ing suggests that monopsony power over foreign suppliers is unlikely to be the primary
driver of the weaker import decline observed among larger importers, at least within our

sample, which is predominantly composed of developing countries.

27 Appendix C.2 describes the parametrization of B7(m). We use a piece-wise spline that guarantees
smooth estimates that are constant beyond a threshold, which we pick to be 50% due to the low number of
firms that have both high differential changes in average tariff cost and high import shares of a good.
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Figure 7: Firm’s Elasticity of Imports and Unit Values to Tariff Changes
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Note: Sample of 13,623,037 firm-good-destination-year observations. Solid line in the right panel is the
estimate of B7(m) obtained from (10), along with dashed lines illustrating the 95% confidence intervals
implied by standard errors (two-way) clustered by firm-good-destination and good-destination-year. The
left panel reports the elasticity function obtained from a specification analogous to (10) where the dependent
variable is instead the log-change in the unit import value of the firm’s imports of the good.

Through the lens of our model, the estimates of p7(m) identify the level and the
sensitivity of the domestic markup of importer firms, since u(m) = M(B7(m)) and
pt(m) = 1— B9(m)/B7(0). Figure 8 presents our estimates of the domestic markup of
importer firms (left panel) and its sensitivity to the firm’s import costs (left panel) as a
function of the firm’s good import share. We find that the domestic markups of small
importers is 1.6, with an elasticity to trade costs close to zero. As the firm’s import share
increases, it sets higher domestic markups that are also more sensitive to trade costs. For
tirms that account for more than 50% of the destination’s imports of a good, the domestic
markup is close to 2.5, with an elasticity of -0.6.2%

Additional estimates. In Appendix Figure C.5, we assess the robustness of our esti-

mates to the choice of fixed effects in (10). The right panel shows that while the estimates

ZBThese findings align with the estimates of Amiti et al. (2019a), which show that small firms have an
average pass-through from marginal costs to consumer prices of 0.97 (and thus a markup elasticity near
zero), whereas the average pass-through among large firms is 0.48 (and thus a markup elasticity near -0.5).
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Figure 8: Domestic Markup of Importer Firms
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Note: Figure shows point estimates (solid lines) and 95% confidence intervals (dashed lines) of the domestic
markup of importer firms (left panel) and the sensitivity of the domestic markup to the firm’s average tariff
cost (right panel) as a function of the firm’s share of its country’s imports of a good. Estimates obtained
using the elasticity of imports to average tariff costs in the left panel of Figure 7.

remain qualitatively similar, they are slightly smaller in magnitude when we exclude
the interaction term (4, which captures strategic interactions in domestic price setting
driven by price changes among other importers of good g.

Appendix Figure C.5 also investigates potential pretrends by estimating (10) with the
dependent variable defined as import changes occurring before the observed tariff ad-
justment. We find no significant responses between t — 3 and t — 2, regardless of the
tirm’s import share. Moreover, larger importers do not adjust their imports in the year
preceding the tariff change. However, between t — 2 and t — 1, smaller firms exhibit an
anticipatory effect, with a magnitude reaching 30% of the impact observed at the time of
the tariff change among firms with near-zero import shares.

4.4 Between-Good Elasticity of Imports to Tariff Changes

Next we estimate the elasticity of substitution across imported goods 7. Using our esti-
mates of the level and elasticity of markups, we aggregate firm-level changes in imports

and tariffs to obtain an expression linking a measure of domestic expenditure on good
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g to the tariff-induced change in the price index of good g. Formally, we define the
following weighted averages of changes in firm-level imports and tariffs: Alogvg,; =
Yo Mgrar—1(Mgrar—1/figai—1)A10gvgra s and Alog Togr = Yof Wera 18108 Tepa. Assum-
ing that world prices are exogenous, the aggregation of equation (2) across firms implies
that

Alogvegs = —nAlog Teq s + Cay + €gd s (11)

where {;; is a destination-year fixed effect. To compute Alog v, and Alog gy, we use
the estimates reported in Section 4.3 to specify ‘BZ’ fap-1 = Bl(mgfas—1) and pggar 1 =
u(mgrat—1)-

Table C.4 in Appendix C.4 presents estimates of equation (11). Our baseline estimate
of 1 based on variation across all 6-digit HS goods is 1.86 (s.e.=0.38), which is slightly
higher than the estimate of 1.53 that Fajgelbaum et al. (2019) obtain for the United States.
When we estimate the elasticity across narrower sets of goods, we get 7 =2.05 (s.e.=0.35)
within 2-digit HS goods and # =2.12 (s.e.=0.37) within 4-digit HS goods.

5 Markup Dispersion and Tariff Incidence

In this section, we quantify how markup distortions generated by import firm concentra-
tion affect the aggregate and distributional effects of tariff changes. We proceed in three
steps. We first combine import elasticities across firms and goods in Section 4 with the
import market shares of each firm to impute the dispersion in markups across goods and
across firms selling the same good. We then calculate the dispersion of tariff changes
across goods and firms and the covariance of the tariff change with the average markup
of the good and of the firm. We then put all these ingredients into the tariff incidence
formulas in Section 2 to estimate the welfare change from changes in changes in each

country.

5.1 Within- and Between-Good Dispersion in Markups

We start by showing the magnitude of the within- and between-good heterogeneity in
markups in our sample of countries. We use the estimated markup function in Figure 8,
along with the data on the import share of each firm in our sample, to impute the markup
of each firm. We then measure within-good markup dispersion as the average standard
deviation of markups among importers of each good, and the between-good markup

dispersion as the average across goods of the average markup among importers of each
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Dispersion in Firm Markup

good.?

Figure 9 shows the dispersion in markups within goods (left panel) and between
goods (right panel) on the y-axis and the dispersion in import market concentration
(within and between goods) on the x-axis. From the y-axis, we can see the substantial
dispersion in markups: across countries in our sample, the median of the standard devi-
ation in markups is 0.13 between goods and 0.26 within goods. The figure also shows the
positive relationship between the dispersion in markups and import shares: across coun-
tries, the correlations between these measures are 0.84 between goods and 0.99 within
goods.

Figure 9: Dispersion in Markups vs. Dispersion in Import Firm Concentration
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Note: Sample of 57 countries with import data between 1997 and 2022. Left panel compares the within-good
standard deviation of import shares among importers of each good (x-axis) with the within-good standard de-
viation of firm markups among importers of each good (y-axis). Both measures are aggregated to country-level
using import-weighted averages across goods in a given year, and simple averages across years. Right panel
compares the import-weighted standard deviation across goods of their HHI of firm import shares (x-axis) with
the import-weighted standard deviation across goods of their import-weighted average of firm markups (y-axis).
Both measures are aggregated to country-level using simple averages across years.

2For the two measures, we weight each good by its share of total imports of the country.
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5.2 Within- and Between-Good Dispersion in Tariff Changes

We now turn to the dispersion of changes in tariff costs across goods and across importers

of the same good. We focus on the subset of 16 countries in our sample for which we also

have data on import tariffs between 2001 and 2017.

Figure 10 shows that trade liberalizations that reduce a country’s average import tariff

also tend to create heterogeneous in import costs both between and within goods. The

left panel shows that, in countries with larger average tariff reductions, there is more

dispersion of changes in import tariff costs across importers of the same good. Similarly,

the right panel indicates that average tariff reductions also give rise to heterogeneous

changes in the average tariff of different imported goods. In fact, across the countries

in our sample, the correlation between the average tariff change and dispersion in tariff

changes is -0.48 within goods and -0.85 between goods.
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Figure 10: Dispersion in Tariff Changes vs. Average Tariff Changes
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Note: Sample of 16 countries with import data between 2001 and 2017. Left panel compares the within-good

standard deviation of changes in import tariff costs among importers of the same good (y-axis) with the import-

weighted average of changes in the log of one plus the tariff across origins and goods (x-axis). Within-good

dispersion is aggregated to country-level using the import-weighted average across goods in a given year, and

the simple average across years. Right panel compares the import-weighted standard deviation across goods of

changes in import tariff costs (y-axis) with the import-weighted average of changes in the log of one plus the

tariff across origins and goods (x-axis). Between-good dispersion is aggregated to country-level using simple

averages across years. Average tariff change aggregated to country-level using the sum across years.
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5.3 Aggregate Effect of Tariff Changes

We are now ready to measure the aggregate effect of changes in tariffs in our sample. The
left panel in Figure 11 shows the aggregate welfare change normalized by the average
tariff change. For each country, we show the total change in welfare as a fraction of
initial imports, as well as the change in welfare due to changes in allocative efficiency
created by markup distortions (/C/M in (6)), which emerge in our baseline model with
heterogeneous markups, and by tariff distortions (dCTP /M in (A.40)), which emerge in
neoclassical models where initial tariffs are the only source of distortions.

In almost every country, the welfare gain from an improvement in allocative efficiency
associated with markup distortions is at least as large as the gain associated with reduc-
tions in tariff distortions. The gain in allocative efficiency comes from the fact that tariff
reductions are heterogeneous and generally lower tariffs more for concentrated products
and larger importers of a good. The notable exception is Bangladesh, where the trade lib-
eralization had a large negative effect on allocative efficiency due to markup distortions.

The right panel in Figure 11 decomposes the contribution in allocative efficiency of
markup distortions into its components associated with reallocation between imported
goods and between firms importing the same good. In almost every country, the trade
liberalization caused reallocation between firms that improved allocative efficiency. That
is, when reduction in trade costs had heterogeneous effects across importing firms selling
the same good, trade costs generally fell by more for larger firms compared to smaller
tirms. The same is not true for between good reallocation. Here, there are some coun-
tries where allocative efficiency between goods improved (such as Tanzania) and other

countries where it worsened (such as Bangladesh).

6 Conclusion

This paper studied the incidence of tariff changes in the presence of distortions created by
the domestic market power of importing firms. We propose a model in which oligopolis-
tic importing firms make strategic domestic pricing decisions based on their import share.
We show that a firm’s strategic considerations are summarized by the elasticity of its im-
ports to tariff changes, which depends on the firm’s share of the country’s imports of a
given good. Given firm-level pricing decisions, the incidence of tariff changes depends
on both the between- and within-good covariance between import responses and initial
markups.

To measure the contribution of import firm concentration to the incidence of tariff
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Figure 11: Decomposition of Aggregate Welfare Effect of Tariff Changes
Aggregate Welfare Due to Markup Distortion

1.09

Note: Sample of 12 countries with tariff data between 2001 and 2017 and average tariff decline in the period. Left
panel reports changes in aggregate welfare, normalized by the average tariff change, along with its components
associated with markup distortions, dCMP /M in (A.39), and tariff distortions, dCTP /M in (A.40). The right
panel reports the components of the welfare effect of markup distortions: the between-good component is the
first term in (6) and the between-firm component is the second term in (6). For each country, we report the sum
across years of annual changes in each statistic.

changes, we assembled a dataset of firm-level imports from 57 countries. This dataset
reveals that not only are imports of a given good concentrated among a few large im-
porting firms, but also that import firm concentration is higher and more dispersed in
poorer and smaller countries. Furthermore, we show that, relative to smaller importers
of a given good, larger importers respond less to tariff cost changes and consequently
maintain higher domestic markups. By combining our estimates of initial markups and
import responses, we decompose welfare changes caused by tariff changes into compo-
nents associated with markup and tariff distortions. We find that both components are
similar in magnitude, but gains in allocative efficiency tend to be larger in poorer and

smaller countries due to their higher levels and dispersion of import firm concentration.
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A Theoretical Appendix

A.1 Equilibrium

Notation. The set of domestic goods is GP, the set of imported goods is GM and the set of
exported goods is GX. For each good g, the set of firms producing a variety is F,. Importer firms
varieties of the imported goods from origins in set O.

Domestic Demand. Given preferences, utility maximization implies that domestic demand is

given by
Gor = (pgr) 7 (Pg)771Q  with  (Py)'™7 = ;(pgf)l“’ (A1)
Q=PI"'E and P"7 =) (P,)"". (A.2)
8

Cost Minimization Problem. For domestic firms, the cost minimization problem implies that
the marginal cost is
Cgf = W/Elgf. (A3)

For importer firms, the cost minimization problem under the technology,

0
-1
1 -1
Yor = [Z(”ogf)g(%gf) ‘ ] ’ (A4)
implies that the marginal cost is given by

1

1-0
Cef = [Z(”ng)(Pog)l_el ~ (A.5)

0cO

Firm f’s imports of good g from origin o are given by
Gogf = (Hng)(Pog/Cgfyquf- (A.6)

Profit Maximization of Domestic Sales. Conditional on its marginal cost cyy, firm f sets its

price optimally given the perceived domestic demand:

[y = max (Pgr — cqf)9qs subject to (A.1) (A7)
sfAsf

The first-order condition of (A.7) is

B dlogqer
dlog pyy

Pef — (Pgf — Cof)egr =0 where eop =



Thus, the set of equilibrium prices in the economy satisfies the following system:

€
Pgf = MgfCqf such that Hef = 81 T (A.8)
Esf
where .
-0
gof =0 — (0 —1)egr and egp = s (Pys) (A9)

~ Eper, g (pgr) "
Note that ¢;¢ > 1 because ¢ > 7 > 1. This guarantees that the second-order condition of the
maximization problem holds.
We denote the firm’s revenue and cost in equilibrium by Eor = perqer and Mg = Corq,

respectively.

Profit Maximization of Export Sales. Given world prices, exporter firms find it optional to
supply their endowment and receive profits of

[y = p;’,vng and  xgf = zgfigff forall g€ G~ (A.10)
Budget Balance. The lump-sum transfer to workers and owners is

B 3)) v (A1)
8§ f o

Labor Market Clearing. For each exporter firm, L;f = ng. For domestic firms,

IP=Y Y Ly (A.12)

gegP feFy
Aggregate Expenditure. Spending much be equal to income:

E=wlP+Y Y T+T. (A.13)
s f

Equilibrium.  Given tariffs { o3 }oc 0 gegm, world prices { pg foco,gegm and {pg' }gegx, the equi-
librium is {pgy, 4gf, Cor} e 7, gegrugn and {w, E} such that (i) consumers maximize their utility, as
in (A.1)-(A.2); (ii) firms minimize their costs, as in (A.3)-(A.6); (iii) firms maximize their profits
in domestic markets, as in (A.7)-(A.9); (iv) firms maximize their profits in export markets, as in
(A.10); (v) the government balances its budget, as in (A.11); and (vi) domestic markets for labor
and goods clear, as in (A.12)—(A.13).



A.2 Proofs of Section 2.2

Cross-firm variation in prices, markups, and sales. Holding constant the price index P,

equation (2.2) implies that
dlog pyy _ dlog ier
dlogc,s dlogc,y

dlogpuer 1 degr  9logpey
dlogces egf(sgf—l)alogpgf dlogces

oe
sf
dlog Pef ( gf)( )
Thus,
ologpgr dlogpyr  ologpy 1
dlogcys &f dlogc,f dlogegr 1+ pgf
with
_ (0 —egf)(c—1)
Pef eof(egr —1)
This implies that
alogqgf _ _Ualogpgf _
dlog Cof dlog Cof L+ pgf
dlogper _Ologper  _ Pgf
dlogcys  dlogcys T+ pgr

dlogEgr  dlogperqer  1-—0

dlogces dlogces 1 + pgf

dlog M¢s  dlogcgrqer _q o

dlogc,y dlogc,y a 1+ pgr

. . dlog pes dlog gy dlogq,r
Note that ¢ > # > 1 implies that ¢ > e4f, por > 0, w € (0,1], alogC:f € (-1,0], alogczf €

dlog Egr

dlogcyr © [1 —0,0). Finally, we note that

[—0,0), and

alogMgf:1—0+pgf: oc—1 < (0 —egf) _1>: c—1 0—(ggf)?
dlogcys T4 pgf 1+ pgr \egr(egr — 1) 1+ pgregf(egr —1)

dlog M . . . . s .
afo‘%g ngff < 0 & (g4f)* > 0. Since eg € [57,0], this condition is satisfied if

which implies that
n<o<ni

Mapping from ,BZ stopigp. To simplify notation, we drop subscripts for goods. The definition
of IB; in (2.2) implies that



which yields the following quadratic equation:

(0 B1)(ef)? — (1~ B)oes — Yo — 1o =0.

Since 8% € (0, 0], the positive real root is
f P

(1= Bo+/ (- B)e) +4(o — BDBo ~ 1o
I 20— B}) |

Ifef > 1, we can then compute ys = e¢/(ef — 1). Thus, ps = M(ﬁj;) such that

M(B) = s(;()ﬁ z 1 (A.14)
where
iy = 1P SN lse M (A1)

It only remains to show that e > 1. Indeed, since € (0,0], € > 11is equivalent to

(1-p a+\/ 1-B)o)* +4(c — B)B(c — 1)o > 2(c — B)

V(1= )0 +4(c — BBl —1)o > 20 — B) + (B—1)c
(1=B)0)* +4(c = B)B(c —1)o > ((B—1)0)* +4(B—1)o(c — ) + 4(0 — B)?
(¢ — B)Blo — 1) > (B—1)o(c— )+ (0 — )

Be—1)0 > (B—1)o + (0 - )

Bloc—1)o > B(c—1)

oc>1

A.3 Proofs of Section 2.3

We now derive the first-order approximation for the economy’s response to an arbitrary change

in tariffs 7,, and world import prices pgg.



A.3.1 Firm-level Responses

Let us write the price of each firm as an implicit function, per = Pg(cef,

solution of
—0

o (¢~ magy (%)

Psf = 1= Cef-
~1- (- g (%)
Thus, the total differentiation of this system implies that
al
dlogpgs = aﬁ?ﬁg}‘dl gCef T+ aloggi;vgfdlog Pg
_ Og Pg
o 1+p fdlogcgf—l— aloglffdlogp

alogpgf . 1

where we use the fact that 3Togc 7 = Tipy

To derive an expression for Oggrgf , we first note that

dlog pyr _ dlogpugrdlogper  dlogpgy
dlogPy  dlogpys dlogP; ~ dlog P,

P,), characterized by the

_ 1 a8gf alog pgf a8gf
a )

eger(egr —1) \dlogp,r dlogP, ~ dlogP,
_ _((T—egf)(a— 1) (E)logpgf B 1)
eor(egr — 1) dlog P,

alogpgf
_pgf<alogpg _1>
_ P g1

. . . 9
where the third row uses the expression derived above “sf

degs
’ alogpgf "~ 9log Pg
the fourth row uses the definition of p, .

This implies that
dlogpgf—ﬁgfdlogcgf+( ﬁgf)dlong
where [Bgf =1/(1+ pg)-
Thus,
dlogP, = Yrer, egrdlog pey

)

= (0 —¢gf)(c—1);and

Yfer, gfﬁgfdlogcgf+2fefg eer(1—p f)dlong

= Lrer, wgrdlogegs
which implies that

dlog Py = dlogcg = ) werdlogeer and  wger =

p
esfPyr
feF; Lk, egf’;Bgf/

(A.16)



We also have that

dlogper = dlogper —dlogcys
= gf —1) (dlogcgs — dlog Py)
Thus,
dlog pigr = —ﬁgf (dlogcys —dlogcy) (A17)

where we use the fact that ﬁgf =(1- ﬁgf).

We can then substitute this expression into the expression for the change in the firm’s sales:

dlogqer = —odlog pes + (0 —17)dlog Py + dlog Q
- (_aﬁ) dlogce — 0 (1 - ﬁ) dlog Py + (o — 1)dlog Py + dlog Q
= (—aﬁ) (dlogcgs — dlog Py) — ndlog Py + dlog Q
Thus,
dlogqr, = —,Bz,f(d logc,r —dlogcg) —ndlogcg +dlogQ (A.18)
7 _ gP
where ﬁgf = (Tﬁgf.

Note that we can write

wpe = egfﬁgf . Mgf]’lgf‘BZf
= -
Yper earByy  Lyer, MgpiigrPys

(A.19)

where we use eof = ng/Eg = ‘unggf/Eg.

Domestic Firms. For all ¢ € GP, (A.3) implies that dlogc,s = dlogw and, thus, dlog P, =
dlogper = dlogw. Using (A.18), we have that

dlogq,s =dlogq” = -pdlogw+dlogQ forall geGP. (A.20)
Importer Firms. For all ¢ € GM, (A.5) implies that
dlogcgr =) tgerd10g pog (A.21)
with m,gr = poghogr/ Mgs defined as the share of firm f’s imports of good g from origin o, and
dlog pog = dlog(1 + Tog) + dlog povg.
Equation (A.6) implies that

dlog gogr = —0(dlog pog — dlogc,r) +dloggys. (A.22)



Equation (A.18) implies that

dlogqer = _fBfo(d logc,r —dlogcg) —ndlogcg +dlogQ (A.23)
with dlogcg = } e 7, wgpdlogcyy.
A.3.2 Aggregate Responses
The price index is given by
dlogP = (1—eM)dlogw + eMdlogcM (A.24)

where eM = EM/E , EM = Ygegm Eg Eg = Mgﬁéw, ﬁéw = Yrer, Mgrhgr/ Mg, Mg = Y pe 7, Mgy,
and

M. aM
dlogc™ = )~ sis

————dlogc,. (A.25)
gegM Lgegn Mg’ﬂy 5

We now solve for aggregate variable in terms of the change in the economy’s aggregate real
spending, C = E/P. Note that

dlogQ = ndlog P +dlog C
= 5(1—eM)dlogw + neMdlog M + dlog C

Equations (A.20) and (A.23) imply that

dlogg® = —neM(dlogw — dlog M) + dlog C (A.26)

dlogq.s = —ﬁgf(dlogcgf —dlogcg) —17(dlog cg —dlog M) +1(1—eM) (dlogw - dloch> +dlogC
(A.27)
We now use the labor market clearing condition to solve for dlogw as a function of dlogC.

From the labor market clearing condition in (A.12),

0 = Ygegp Lrer, Lerdlogger = dlog gP ,

which combined with (A.26) implies that
1
_ M
dlogw = dlogc™ + W—Md log C (A.28)
Also, we can plug (A.28) into (A.27) to get that

dlogqer = —,Bz,f(d logcys — dlogcg) — 17(dlogcg — dlogc™) + eiMdlog C. (A.29)



A.3.3 Aggregate Welfare Effect

Price index. Let us write the change in the price index as

dlogP= Y. Y P (dlog g +dlogey) (A.30)
geGPUGM feF,

Profits. For every firm, we can write:
dllgr = qor(dpgs — degr) + (pgr — Cop)ddgy,
which implies that

ngf = ngqgf (d log .ugf + (1 — 1/ng)(d log Cgf + dlog ‘Jgf)) . (A31)

For importer firms, using pgrqer = perCer, (A.31) implies that

dliM= Y Y dllgr= Y Y Cof (grdlogpgr + (pgr — 1)(dlogegr + dlogqes)) . (A32)
gegM feF, geGM feF,

For domestic firms, dlog jtes = dlogqes = 0 for all g € GP, so (A.31) implies that

dii? = Y Y dllp, =11Pdlogw (A.33)
gegPl feF;

. D _
with IT” = degD Zfe]:g Hgf
For exporter firms, profits do not change as world prices and endowments remain constant:

dir* = Y Y dll =0. (A.34)
geGX feF,

Tariff revenue. The expression for tariff revenue in (A.11) implies that

dT = Z Z Z (TOgPZYgd%gf + qogfd(TogPZYgD . (A.35)
gEGM feF, 0

Aggregate Real Spending. By definition, the change in aggregate real spending is:

dC = Edlog C = dE — Edlog P = dwL + dIT™ + dI1P + dI1* + dT — Edlog P.



We now use the expressions above to substitute for each term:

dcC

dlogw <2geg’3 Zfe}‘g Cgf‘fgf)
Ygegough Lser, GefPsr (Alog g + (1 —1/pgs)(dlogcgs + dlogqgy))
LgegM L feF, Yoo (Togpg\édqogf + qogfd(Togpgg))
- Ygegrugm Ler, (Pefigf) (dlog pgy + dlogcey)

where we use expressions (A.12) for L, (A.31) for dTI™ and dI1P, (A.34) for dI1%, (A.35) for dT,
and (A.30) for dP.
Manipulating this expression, we get that

dC = Yeegmugp Yser, GgfCef(Hgr — 1)d1logqey
+ YgegM Zfefg Yo Togpgg%gfd log qogf
- Lgegh LfeF, qsfCsrd 10g Cyf
+ YgegM Zfefg Yo qogfd(Tngggx)

Using the expression in (A.21) to substitute for dlog cys of importer firms in any ¢ € GM, the

expression above becomes

dC = degMUgD Zfe}"g qgfcgf(.ugf —1)dlog Yef
+ ZgGQM Zfe]—‘g Zo Togpgj]gqogfd log Qng
degM Zfe}'g Yo Gogf (d(Togngg) - dpog)

Since dpog = d((1 4 Tog) poy) = dpog + d(TogPhy), this expression is equivalent to

dC = degMUgD Zfe]-‘g qgfcgf(.ugf —1)dlog Yef
+ ZgEQM Zfe]—'g Zo Tﬂgpg\g]qogfd log qogf
- YgegM Zfe]—'g Yo ngx%gfd log ngy

Note that, by definition, ITyr = or(pgr — Cor) = derCor(ter — 1), Togr = TogPogfogf, and
Vogf = ng%gf- Thus,
dC = Yeegmugp Lrer, Ugrdlogqey
+  Ygegm Lrer, Lo Togrdlog qogs (A.36)
YgegM YofeF, Yo Vogfd 10g pg(vg

We now obtain another expression for real spending in terms of shocks. By plugging dlogq.r =



0 forall ¢ € GP and dlog Jogf in (A.22) into (A.36):

dC = degM Zfe]—‘q (Hgf + Tgf)dlog C]gf
— YgegM Lfer, Lo Togr0(dlog pog — dlogcyr) (A.37)
- Ygegm Lrer, Lo Vogrd 10g Pog

with Ter =3, Togr-
Using (A.29), this expression becomes
ic = T Edlog C
— Ygegm (g + Ty )n(dlogcg — dlog cM)
YgegM Zfe]-‘g(ngf + Tgf)ﬁgf(d logcgs —dlogcg)
— Ygegm LseF, Lo Togr0(dlog pog — dlogces)
- deQM Zfe]—'g Y vogfd log pg:/g

with IT, = Zfefg Igr, Ty = Zfefg Tyf, ™ = degM [lgand T = degM T.
Note that

M4+ T 1 \%4 1 1
<1_E;> = (B =M= T) 5 = B = Ev v
where we use the fact thatIIM = EM — M, M = EgEgM Zfefg Yo Poghogf, V = degM Zfe}"g Y szr%gfr
and M=V +T.
Thus,
dC = —x Ygegm (Tg + Tg)1p(dlog cg — dlogc™)

—X degM Zfe}'g (Hgf + Tgf)ﬁzyf(dlog Cof — dlog Cg)

—X degM Zfe}‘g Yo Togfe(d log pog — dlog Cgf)

—X Ygeqm Lrer, Yo Vogrd 10g Pog

(A.38)

where y = g™ (1 + ), with g™ = EM/M = ¥ cgmu Mgjig/Mand ™ = T/ V.
We now split this equation into three parts. The first is the component associated with markup
distortions (MD):

dCMD —  _y Y gegm Ign (dlogcg — dlogc™) (A39)
—X YgegM Lfer, Hgfﬁz,f(dlogcgf —dlogcy).
The second is the component associated with distortions created by the initial tariffs (TD):
dC™ = —x Y gegm Tgtp(dlogcg — dlogc™M)
—X  Lgegm Lfer, Tgf[%gf(dlog s —dlogcy) (A.40)

=X Lgegm Lfer, Lo Logr0(dlog pog — dlog cgy)
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The last term is the change in terms of trade associated with the change in world prices:
(A.41)

dCTOT =— X degM Zfe]—‘g ZO Uogfd lOg pg\é

Note that, by construction,
dC = dCMP +dC™ 4 dC™T,
We now re-write the markup in terms of the markup dispersion in the economy. Given the

definitions in (A.19) and (A.25), Ygegm Mgy (dlogcy — dlogc™) = Yfer, Mgfygfﬁgf(d logcyr —

dlogcg) = 0. Thus, (A.39) becomes
dcMP = X Tgegm Mgn(dlog cg — dlogcM)
+ ngegM Zfe]—‘g Mgfﬁgf(dlog cer —dlog cg).

Substituting for the definitions of dlog c™ and d log c,, we get that
MD _ _ Mpg'
dcr = X [degm Mgrdlog g = Ygegn & Mg,yyfzg,eqw i, 14108 Cg]
q i MgsBortier
+ X Lgegm [Zfefg MgsPgsdlogegs — Y fer, Lprerg MyprBlabop / Lperg MyprPry dlog Cgf} :
By defining jig = Y 7, MgrPy ctigr/ Le s, MgsBy;, the expression above becomes
=M
dCMD X Lgegm <1 - ;l}fﬂ) Mqndlogc,
+ ngegl\/l Zfe]—'g (1 — I;}i{) Mgfﬁgfd log Cof-
Thus,
MD aM
dCT = X Ygegm My [(1 — }f) ndlogcg + Yrer, Mgf (1 — P;z) Zfd log cgf] (A.42)
1 A\ _ Hef U
M = YLfer, Mgf T ,Bgf— .

This implies (6) when we note that Ygegm Mg <
A.3.4 Distributional Welfare Effect

From (A.32),
drmM = Z Z (ngd log pgs + gy (dlog Cof + dlogqgf))

geEGM feF,

11



CMD

which, given the expression for dlog j, ¢ in (3) and the definition of d in (A.39), is equivalent

to
dIM = —Yocgn Yrer, EgrBys(dlogeys —dlogeg)
+ Ygegm Ler, Hgpdlogegy
+ dCMP

The combination of (A.24) and (A.28) implies that dlogP = dlogcM + ’;—DMdlog C. Thus,
dCM = d1IM — TTMd log P is given by

dCM = —Yecgm Lser, EgrBys(dlogegs —dlogcg)
+  Lgegm Ler, gr (dlogcgr — dlogcM)
M D
(dcMP — I eldc)
Since ,Bgf =1- ,Bgf/cr from (4) and, by definition, Eqf = porMgr and Igr = (pgr — 1) My,
this expression implies that
dcM - = dCMP — I e dC
Ygegm Lrer, Mgr (dlogcgr — dlogc™)

The definitions of d log c™ implies that

HMD

ACM = dCMD — I e 4C
- Ygegu Lfer, Mgpd 10g cef

Mgt _ MerperBer
+ Mlgegn TgegM Mgitf! Lfer Lrerg M itg Py @ 108 Cof

which, given the definitions of mg £ and i’ of 18 equivalent to

dct (ac - Igjj €,7DdC>

v ygf (A.43)
+ Ygegm Lrer, My ng i —mgs | dlogcegs

. ™ aM—-1)M
Given that £ = (”ﬁMN% ,
cM dcMP (M-1)(1—eM) gc
M - M ,”{M M

q 'y
+  YLgegm Lfer, Mg mngfIZ—mgf>dlogcgf

In the special case that dC = dcMb,

M -M_l 1_M
Gro= (1_(V 171)25‘46))dHC
=M
+ Ygegm Lrer, Mg <mgfgg;§f mf>dlogcgf

12



This immediately implies (8).

For completeness, note that

dlogwL/P = dlogw — dlog P
= eM(dlogw — dlogcM)
_ 1
= ;dlogC.

which implies that dC! = dwL — wLd log P is given by

L —_
ac = 3 qu (A.44)
Note also that (A.33) and dlogpes = dlogqer = 0 implies that dlogIT° = dlogw. Thus,
dCP = dITP — 11Pd log P is given by

dcP = ——dcC (A .45)

A.3.5 Measurement

Aggregate Welfare Effect. For any given set of shocks d log p,e and d log pgg, we can compute
dC in (A.38) with the following variables: (i) firm-level custom data, { Mg, Toer }; (ii) the elasticity
parameters {7, 60}; and (iii) the elasticity function, 7(m).

First, note that o = B7(0) and ﬁgf = Bl(mgs), with mgr = Myr/ Mg, Mgs = Y, Mogr and
Mg = Yrer, Mgs. We can then use the mapping in (A.14) to compute ygf as a function of ﬁg f
and . This allows us to compute firm-level variables: profits, Ilos = (pgr — 1) My, domestic
expenditure, Eqr = perMgy, and taxes, Tor =3, Togs-

We can then compute all aggregate variables: Il = ) ¢ 7, Ilof, To = 3 e 7, Tof, Eg = Yose F, Egf,
M = Yeegu Lper, Lo Mogs) EM = YoeguEg, T = Ygegu Ty, V.= M~ T, g™ = EM/M and
™ =T/ MW,

Finally, we can compute dlogc,s using (A.21) with myer = Moer/ Mg, dlogcy using (A.16)
with wer = ‘”gfmgf/ Yer, ygf/mgf/ and mgf = MgsBgr/ Lper, Mg Bgs, and dlog c™ using
(A.25).

Relative Welfare Effect. ~For any given set of shocks dlog p); and d log pg{‘é, we can compute
dCM in (A.43) with the following variables: (i) firm-level custom data, {Mogf, Togr }; (ii) the elastic-
ity parameters {#,0}; (iii) the elasticity function, 7(m); and (iv) the import-to-expenditure ratio,
M/E.

To see this, note that dCM in (A.43) depends on the same variables as dC in (A.38) in addition
to eM = EM/E, which we can compute as eM = MM /E.

13



B Extensions

B.1 Large Economy with Integrated Labor Market

B.1.1 Environment

We maintain the same structure of preferences and production of the baseline model, but we now

consider two extensions.

Foreign Offer Curve. We assume that firms in the country face log-linear foreign demand and
supply curves, similar to the specifications in Broda et al. (2008) and Fajgelbaum et al. (2020).
Given a price of pyy, the demand for exported good g € G* of firm f in destination o is given by

W

Yogf = aZYgf(pogf)ia (B.1)

where a?} is a demand shifter, and ¢V > 0 is the export demand elasticity.

We also assume that, given imports of qg("g 7, theinverse supply curve faced by good g of country
0is
w

Pogs = ogs (Gogs)” (B-2)
W

where a,, is a demand shifter, and w" > 0 is the import supply elasticity.

Market Clearing. We assume that exporter and importer firms use the same type of labor.
Thus, the labor market clearing condition is

L= )Y Y Ly (B.3)
§EGPUGX feF

Wlth E = ED —+ degx ZfGJ:g i;'(f

Market Structure. Domestic and Importer firms behave as in the baseline model. In addition,
we assume that exporters also make pricing decisions given the their demand in each destination,
as specified in (B.1). For simplicity, we maintain the assumption that all firms take as given the

foreign import prices and the domestic wage rate.

Equilibrium. The equilibrium is similar to that of the baseline model, with three modifications.
First, the world price of imported products must satisfy the foreign supply curve in (B.2)

Second, given their marginal cost cor = w, exporter firm f solve the following problem:

Ier = an}a{;xf(pogf — Cgf)qogf Subject to q,¢r given by (B.1) (B.4)
o FPogfrtlog

14



which yields

(TW 1—oW W 1 1

: W — (o™ \y1—oW W
with é¢ = (i) Lo g

Third, the labor market clearing condition is given by (B.3).

B.1.2 Firm-level Responses

Expressions (A.21)—(A.23) remain valid given changes in import prices, import tariffs, and aggre-
gate demand shifter. We now solve for the endogenous changes in import prices in order to write
quantity changes in terms of changes in import tariffs and aggregate shifter.

We start by re-writing the quantity change for importer firms as
dlog qé‘gf = —0(dlog pgfgf —dlog pg‘}) — 0(dlog(1 + Tog) — dlogcgs) +dlogqgs (B.6)
and

dlogq.s = dlog q?} + dlogqges + dlog Q (B.7)

where

dlogqes = —ﬁzf(dlog cgf —dlogcy) —ndlogcg
dlogq?} = —p! (dlogpgf — dlogpgv) — ndlogpgv
8f

with dlog pg( = ), Mogrdlog pg;f, dlogcer = Y, Mogrdlog(1+ Tog), dlog p?’ = Yrer, wgrdlog p?},
and dlogcg = Y re 7, wordlogcgy.

The combination of the import supply curve in (B.2) and the import change in (B.6) implies
that

dlog pg\;f = —w"0(dlog pg\;f —dlog p‘g/"f) — w"0(dlog(1+ 1og) — dlog cg}) +w"dlog gy,

and, by aggregating across origins for the same firm with m,, dlog ng = wWdlog qgf- Thus,

w"
dlog pgz,f —dlog p?} = —m(dlog(l + Tog) — dlogcyf), (B.8)
0
dlogqogr = —m(d log(1 + Tog) — dlogcgf) + dlogges- (B.9)

15



Using (B.7),

dlogp?ff = wwdlogqgf
= Ww"(—Bypdlogpgs + (By; — n)dlogpy’) + w" (dlog g% +dlog Q)
= w(( Z,f—n)dlogpé’v—I—dlogqgf—i—dlogQ)/(l—ka Zf)

which, aggregating across firms for the same good with w,

" (Bg—1) w w
dlogpy = (¥ wng)dlog py + "y Wdlog qgr + " Ly 1+w’gfﬁzfdlogQ

- wT(ZfGJ_-gwg,dlogq;f—kdlogQ)
= wT (—dlog pg +dlog Q)

W wgr/ (14" By) T W

= w'= Y and
sf Zflefgwgf//(1+wwﬁgf,)’ Wy

with w Tl

dlogpg = fz wgﬁgf(dlog cgf —dlogcy) + n7dlog cq.

/g

Using the expressions above for dlog p?j’, and dlog p}g’v, (B.7) implies that

_ﬁqf " 1
dlog qor = 1 zr (dlogcgr —dlogeg) — 1——g-dlogeg + 1 dlog Q. (B10)
1+ w ﬁgf 1+ w ,Bgf 1+ w™y
dlog Py = dlogc, +dlog pg‘/ =dlogcg + w'dlog Q (B.11)

with dlogc, = dlogc; — wTdlog pg.

B.1.3 Aggregate Responses

Using (B.11), the change in the import price index is

dlogPM =} egAdlong = dlogc™ + w"dlog Q
gegM
with dlogcM = YgegM ei,wdlog ¢g and, as in the baseline model, egl = ;ZQAMg/ YgegM ﬁyMg/.
Thus,

dlogQ = ndlog P +dlog C

= 75(1—eM)dlogw + neMdlog c™ + neMw?dlog Q + dlog C
1(1—eM)dlog w+yeMdlog cM+dlog C
1—yeMwT

We now solve for the wage change using the labor market clearing condition in (B.3), quantity
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changes for exporters in (B.5) and domestic firms in (A.20), and the aggregate shifter above:

0 = (XdlogqX + (Pdlog qP
0 = —(XcWdlogw+ (P(—ndlogw+ dlogQ)
dlogw = B (dlog M + dlog C/neM)

where WP = Yoo con Yo r wlep, €7 = WP /wL, X =1—(P,and g = (PyeM/((1 - neMw™) (X +
(Py) — Py (1 - eM)).

From quantity changes for exporters in (B.5), domestic firms in (A.20), and importer firms in
(B.7),

dlogg® = —a"p*(dlogcM + 1761Md log C) (B.12)
dlogq® = BP(neMdlogcM + dlog C) (B.13)
ﬁq

logqer = — 1+wgV5ﬁgf (dlogces —dlogcy)

- W (dlogcg — dlogc™) B.14)
CM
<1+1¢£W/5Zf — ,BM> neMdlog cM
+ pMdlog C

where

1-(1—pu) g g = 1+ pvel/eM
1 —neMwT T 1+ wWhel -

ﬁD

B.14 Aggregate Welfare

The same steps in Section A.3.3 implies that

aC = deg Zfe]—'g qgfcgf(ﬂgf —1)dlog ef
+ YgegM LifeF, Yo Logrd10g qogf
+ Lgeox Lrer, GofCorttgrd 108 pogs
YgeaM Lye s, Lo Vogf 108 oy

Note that, because of the log-linear foreign demand, the price and allocation terms for ex-

porters cancel out:

(ngs — 1)dlogqes + Hgpdlog prer = (= (ngr = 1)o™ + pigy) dlog cey
= (= (" =" +1)e" + W) F=dlogcys
= 0
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Thus,
dC = Yeegougm Lser, Ugrdlogqey
T Ygegm Ler, Lo Togrd 10 qogy
degM Zfe]—'g Yo Uogfd log ngf
Using the foreign supply curve in (B.2), the expression for dlogq,es in (B.9) and the fact that
dlogqes = dlogqP forall g € GP, this expression becomes

ac = [1PdlogqP
+ Ygegm Lyer, (Mgs + Togr + @ vogr) dlog gy
degM Zfe}‘g Zo (Togf + wwvogf) ﬁ(d IOg(l + Tog) — leg Cgf)

with TP = Yoegp Ve r, s = E— EM — WP,
Using expressions (B.13) and (B.14),

_ _ I, +T,r+wW
dC = —x ((X 1) pMM + X YgegMm Lfer, ngi{w;;f Ugf) ndlog cM
8.

X Lgegm Lfer, (Tgf 4 Top + wWVoep) 71+w];//vﬁ2f (dlogcg — dlog M) 515

'B‘I
X Ygegm Lfer, (Tgp + Tgr + wwvgf) 7”“’%!3@ (dlogcgs — dlogcg)
—X  Lgegm Lfer, Lo (Togr + " vgr) ﬁiwg(dlog(l + Tog) — dlog cgf)
where
IBDHD + IBM (HM + T + va)
B E

Again, we split this equation into three parts. The first is the component associated with

X_lzl

markup distortions (MD):

DD MM _ T1
dCMD — +X <<‘B_}:ﬁ> ]’lMM - ZgGQM Zfe]—'g W%) 7’]lech

—X Ygegm Yper, gy 71+W’€Vﬁ7;f (dlogcg — dlog cM) ) (B.16)
Bl
—X Ygegm Lfer, Hgf71+wg‘/5ﬁzf (dlog cof —dlog co)

The second is the component associated with distortions created by the initial tariffs (TD):

_ T,
dC™® = —x (‘ﬁMEVMM +Xgegm Ler, w%) ndlogcM
_ Ul _ M
X degM Efe;g Tgf1+:;vﬁgf (d log Cg dlogc ) (B.17)
—X degm Zfe;g Tgf71+w%‘f’ﬁzf (d logcer —dlog cg)

—X YLgegM Zfefg Yo Togfﬁ(d log(1 + Tog) — dlog Cgf)
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The last term is the change in terms of trade associated with the change in world prices (ToT):

dCToT = —xeW (—ﬁMZﬁMM + Lgegm Lyer, Hi;’i{ﬁgf) ndlog ™
W Wy 1 - M
X" Ygegn Yper, 0" Vogs Cr (dlog cg = dlog ™) (B.18)

P
—xw" YgegM LfeF, Uogfﬁ (dlogces —dlogcg)

X" Tgegm Trer, Lo vogfﬁ:w(dlog(l + Tog) — dlog cgf)
B.1.5 Measurement

To compute dC in (B.15), we need the same requirements of the baseline model (as described in
Section A.3.5) in addition to: (i) the elasticity parameters of the foreign export demand and import
supply curves, {¢",w"}; (ii) labor payments in domestic and exporter firms, { WP, WX}; and (iii)
aggregate expenditure, E.

B.2 Intermediate Production
B.2.1 Environment

We consider an environment similar to that of our baseline model, but we now classify goods into
sectors k € K. Let g,’; be the set of goods in sector k with h € {D, M, X}, and Ggh = Ukng,’:.

Preferences. Workers and owners have identical homothetic preferences given by

C = Tlgex (Cp) ™ (B.19)
Mk
1 /s E
Cr = Y (ag)(Cy) % , (B.20)
geGPUGM
%%k
4 17}(7*1 o1
Co=| ) (agr)(Cgs) * , (B.21)
feFg

with Y e vk = degfug;” ag = Lfer, fgf = 1.

Technology. We maintain the same technology for importer and exporter firms. However, we

now allow domestic firms to use intermediate inputs. For all firms f € F, producing good g € GP,

L I
Yor = zgf(Lgf)"‘k (Igf)"‘k, oc,% + oc,ﬂ =1.

Following the standard in quantitative trade models (Costinot and Rodriguez-Clare, 2014), we

assume that production follows a nesting structure identical to that of final demand. For all firms
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in sector k,

Los = e (qin gp) ¥ (B.22)
where ) e prx = 1 and
- ’7k]
I Lo /S e
Gogr = | 2o (ag)(qgef) , (B.23)
§'€gPugl |
- ‘7k1
I 1 g1 |
Ig'.ef = f; (agp) % (qgrpror) : (B.24)
‘e % ]

Note that, except for Cobb-Douglas parameters, all the shifters and elasticities are the same for

final and intermediate consumption.

Market Structure. We maintain the same market structure as in the baseline model, and as-
sume that the parameter condition holds for all sectors and goods, 1 < 7, < 0} < 17,3 for all
gegPugh

Market Clearing. Labor supply must be equal to the labor demand of domestic firms:

LP =Y Yl (B.25)

gegP feFg

For domestic good market to clear, we must have that

Gor = Y, Y. dergs +Cop Vg GPUGH (B.26)
g'egGb fleF,

From the budget constraint, aggregate domestic spending must be equal to the income from

labor, profits and tariff revenue:

F=wl?+ Y Y T +T. (B.27)
§EGPUGMUGX feFy

Equilibrium. The equilibrium is similar to that of baseline model. There are two main differ-
ences that we now discuss.
First, cost minimization implies that the marginal cost of domestic firms f producing a variety
of good g € GP is
Cor = (1/z¢f) (w/ak)™ (PL/af)™, (B.28)

with Pl = Iy (Py)?=. Given total quantity sold by firm f of qqf, labor spending is wlyr =
zx,%cgfqgf, and intermediate spending on sector k' is Iy ,r = qullc,gf = zxécgfqgf.
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Second, in each sector, domestic demand takes the form in (A.1) with the demand shifter given
by

Qc=(P)" 'Ex and (P)" = Y (ag)(Py)', (B.29)
geGPUGM

where E; is the country’s aggregate expenditure in sector k,

Ec=mF+ Y dwor Y Y corder (B.30)
K'ek 9€Gh feF;

B.2.2 Firm-level Responses

Importer Firms. Given their sector’s demand shifter, importer firms behave as in our baseline
model. Given the demand shifter dlog Qy, imports of firm f producing a variety of good ¢ € GM
are given by dlogg,,r and dlog g, in (A.22)~(A.23), with dlogc, and dlogc,r defined in (A.16)
and (A.21), respectively.

Domestic Firms. Forall ¢ € GP, (B.28) implies that dlogc,s = dlogcp and, thus, dlog P, =
dlog pes = dlogcp. For all firms producing g € GP, (A.18) implies that

dlogqer = dlogqy = —ndlogcy + dlog Qx, (B.31)

where
dlogcy = agdlogw + oy Y dyxd log Po. (B.32)
k/

B.2.3 Aggregate Responses
In sector k, the change in the price index is

dlog P, = e dlogcl + e}dlogc)!
with dlogcp! = Yo gueg'dlogcg, e = fig' Mg/ Loregm i) M. Thus,

dlog P, — efal Y purdlog Py = e apdlogw + ef'dlog cf!
k/

which implies that
dlog P = adlogw + Y_ alep'dlog e (B.33)
k/

with [afM] = (I — [ePalpi]) ' and af® = Y abMeDal.

This implies that
dlogcy = apdlogw + Y apMdlogcy!
k/
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with aDM = al Y pealMel and al? = af + Y droxal.

From (B.30),
— D D
dlog Ex = bydlog F + Y b (dlogcy +dlogqp)
kel
where by = yF/Er and by = ¢kk’ =k with L, = deglg Zfe}'g Lgf‘

By denoting d log E; = dlog Ek d log P, we can write

leg Ek = bkd IOgC + Zk’elC bkk/((l — ﬂk/)<d log C,l?, - dlog Pk/) + dlog Eld)
= bdlog C+ Lpei bw (1 — e (dlog el — dlog cM) + dlog Ey)

and, thus,

dlog Ex = BrdlogC+ Y B (1 — nu)ep (dlogcp — dlogcy!)
KeK

with [BE,] = (I — [by]) " and BE = X BE, by
The labor market clearing condition is

dlogw =Y wli((1—1ni)ep! (dlogcp — dlogcp!) + dlog Ex)
k

which implies that
dlogw = p*“dlog C + E/B;"Md log ¢! (B.34)
with B = (1= [wt]' (I + BF)diag (1 — i)egh) [wf]) 71, B = B Ly wlipi and poM = B [wl ]’ (1+
BE)diag((1—ne)ep!) (aPM —1).
Thus,

dlogcP —dlogcM = BPCdlog C + Zﬁ,?k]/\’ldlogck/
dlog Ex = BECdlog C + Zﬁf,fﬂd log cf

with BkDC = aka‘BwC’ ~kaI,VI = (a leB + ‘xkk’ — Ly, E — ,BE Ve .Bfk/(l B ka)eyﬁﬁc, and
Bt = L Biger (1 — i e Bior -

We can then solve for the change in quantity for domestic firms using (B.31):

dlogg? = —nreM(dlogcP —dlogcM) + dlog Ex

B.35
- BPCdlog C + Yy BoMdlog cM (8:35)

with B7€ = —ne BPC + B and BM = —mret! B + B -
We can also solve for the demand shifter:
dlogQr = mdlogcM + el (dlogcP — dlogc) + dlog Ey
= idlogcM + pMCdlog C + Y pMMdlog oM
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with ,BkMC = qke,?,l;,?c

+ BEC and MM = yeP BOM 4 BEM.

Together with (A.23), this implies that, for all ¢ € Q,?A,

dlogqer = — ﬁgf(dlogcgf—dlogcg)
- 1k (dlog cg — dlogc) (B.36)
+ Yy BMMdlog M + pMCdlog C.

B.2.4 Aggregate Welfare

Consumption Price index. Let us write the change in the price index as

C
dlog P¢ = 2 E @dlog Pt (B.37)
gEGPUGM feF,y

with Cy the final consumption of firm f producing good g.

Firms. For every firm, we can write the change in profits as

dllys = qef(dpgr —degr) + (Pgs — Cof)ddgy (B.38)

From the cost minimization problem, the Envelope theorem implies that

qefdces =

Lgfdw + Z Z qif’f’,gfdpg’f’ + Zqé\gf(dpg; + d(pg\érog))- (B39)

§'€GPUGM fIeF,

Tariff revenue. The expression for tariff revenue in (A.11) implies that

AT = Y Y ¥ (TogPbedogs + dogsd (Toghy) ) - (B.40)
gegM feF, 0

Aggregate Real Spending. By definition, the change in aggregate real spending is:

dC = Fdlog C = dF — Fdlog P = dwL + dTI™ + dT1P + dIT* + dT — Fdlog PC.

Using the expressions for the changes in the price index in (B.37), profits in (B.38) and tariff

revenue in (B.40), we obtain

dcC

= dwLP

+ Ygegrugm Lfer, (9gf(dpgr — degs) + (pgf — cgp)ddgy)
+ YgegM Zfefg Yo (Tngggd%gf + %gfd(Tngng)>

- Ygegrugm Ler, Cordpgs
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Substituting for the market clearing conditions in (B.25)-(B.26) and the change in costs in
(B.39), this expression becomes:

ic = dw (degD Yrer, Lof )
+ Ygegrugn Ler, (Pgf — Cop)ddgy
T LgeGPugM LfeFy (Zg’egDugM Lyer, qéf,g’ 5+ Cer ) dpgf
LgegPugM Lfe F, (Lgfdw + Lgegrugm LsreF, qé/f/,gfdpg/f/ + X %gf(dpgg + d(l’ggTog»)
+ degM Zfe]—‘g 2o (Togpg:]gd%gf + %gfﬂ%gﬁ%))

Ygegougm Lser, Cordpgs

Rearranging this expression, we obtain the change in aggregate welfare:

dC = Yieg Yser,(Pgr — Cor)ddgs
+ degM Zfejfg Yo Togpggdqggf
Ygegm Lrer, Lo TogrdPog

which implies that
dC = Yeegmugp Yfer, Iggdlogqes
+ Ygegm Zfe]—‘g Yo Togrdlog qogs (B.41)
Ygegm Lrer, Lo Vogrd 10g pog

with Tlgr = copfer(pgr — 1), Togr = Toglogr and Vogr = Pogfogr- We can then use these three
terms to define the three components of welfare changes: markup distortions (first row), tariff
distortions (second row), and terms of trade changes (last row).

By plugging (B.35)-(B.36) into (B.41),

dC= +x Yk xxd log cM
—X degM(Hg + Tg)nr(dlogcg — dlog cM)
—X YgegM Yfer, (Igr + Tgf),BZf (dlogcgr — dlogcg) (B.42)
—X  YLgegm Lser, Lo Togrf(d1og pog — dlogcyy)
—X Yeegm Ler, Lo Vogrd 10g poy

) M4, P
with x =1 — Y =55 BMC + 37 - BPC and xi = L (ITM + Ty ) BMM + 11D pOM.

B.2.5 Measurement

To compute dC in (B.42), we need the same requirements of the baseline model (as described in
Section A.3.5) in addition to the following variables in national accounts: for each sector, final
spending, intermediate spending and labor payments, { Iy, W, Fi }.

To see this, note that we can compute technology parameters for domestic firms as ¢y =
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Iy / Y Ivx and a,% = Wi/ (Wi + Yp Ik ). Since only domestic firms use inputs, we can use the
model identities to compute domestic profits: P = F+ Y I — Mkﬁ,](\’I — Wi — Y L.

B.3 Homothetic Preferences Across Goods
B.3.1 Environment

Everything remains as in our baseline model, but we now assume that domestic demand is such
that

Gof = agr(Pgr) " (Pg)" 'eg(P)E

with P = {Pg}ocgmygr and Py the CES price index for good g. The function eg(P) is a general
demand that determines the share of aggregate spending on good g. It is useful to define the

following elasticity matrices:

~ dlogeg(P) 1 Neg 9 log eq(P)

Mlgg' = dlogPy and gy = 0~ 10 —1+1gg dlog Fdlog Py~

The equilibrium remains the same as in our baseline model, but the firm’s perceived elasticity

of demand is now given by
of = 0 — (0 — 1+ 1g4g)eqs.
B.3.2 Firm-level Responses

We start by totally differentiating the price system as a function of the firm’s marginal costs:

dlogper = dlogcer — degr

egflegr —1)
with
degr = (0 —1)(0 — 1+ 1g¢)eqs <d log pgs — dlog Py — ;Vgg/dlog Pg/> :
Thus,

dlog pgr = Bhedlogcgr + (1 - BLy) <dlong + Erygg/dlogpg,) (B.43)
g/

where, as before, p,r = (0 —g4¢) (0 — 1) /egf(egr — 1) and 5§f =1/(1+ pg)-
By aggregating across firms, we can then solve for the change in the price index. Since dlog P, =

Lrer, egrdlogpgy,

dlog Py = ) wepdlogces + Y Yogdlog Py
feFg g
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1-Yregr Bl

where wyf = egfﬁgf/ Yrer, egfﬁgf and Yy = Ygq'- By defining g¥ = (I — )71,

Ly egfﬁgf
dlogPy =Y Bry Y. wysdlogeyy. (B.44)
g feFy

For domestic firms g € G D g logeer = dlogw and, thus,
dlog P, = ﬁgwd logw + dlog cg,

with :B(lg)w = Ygegp ﬁgg, and dlog cg =Y gegm :BIng’ Zfefg/ wyrdlog Cgfff.
In addition, we can define:

dlog Py + ) vgpdlog Py = Bydlogw + dlogc]
g/

- — gP P 9 — P P
with B¢ = B + Yo Veg By and dlogcg = dlogcy + Yo Yggrdlog ey
We can then solve for firm-level outcomes as a function of exogenous changes in import costs

and endogenous changes in wages and aggregate consumption:

dlogpgr = —ﬁgf (dlog cof — Bgdlogw — dlogcg)

with B - = (1 Bl,) € (0,1).

We can then solve for quantity as a function of wages and aggregate consumption:

dlogqer = —Py; (d log cor — (Bydlogw + dlog CZ)) +) By (ﬁlgjf"dlogw +dlog cgl) +dlogC
g/
(B.45)
where 5Zf = Uﬁgf and ﬁgg, =1gq + ey — OYgy — Loy

B.3.3 Aggregate Responses

We now turn to the responses in aggregate variables. We only need to solve for the change in
wages. Note that, because of the general preferences across goods, domestic firms producing
different goods react deferentially to changes in the import costs. For all domestic firms producing
a variety of good g € GP,

dlogqesr = _‘BZf ((1 — Bg)dlogw — dlogc@) + Z,Bz,g, <,B§,wdlogw + dlogc?) +dlogC.
8
Together with the labor market clearing condition, this implies that

dlogw = p¥(dlogc” 4 dlogC) (B.46)

26



where

dlogc” = Y Lo | —( ) LepPrp)dlogcq+ ) prodlogel |,
gegh ferg 4

B =) b {( Y. LorBer)(1—BY) =Y By 5“’] ,
gegph feF, I'd

with ng = Lgf/Lg and Lg = Zfe}‘g Lgf'
Thus, (B.45) and (B.46) imply that

dlogqes = —ﬁgf (nggMdlog Cgf —dlog CZ’) + Ly Zg,dlog Cﬁ’ (B.47)
+ o BUdlogc + (14 pip¥)dlog C

where ﬁ?}) = Zf('B;U — ]IgGQD) + Zg/ Zg/ﬁg,z”.

B.3.4 Aggregate Welfare

We note that the same steps used in Section (A.3.3) yields the following analog of expression
(A.37):
dc = Ygeg Zfog(Hgf + Tgr)d1og qqy
YgegM YofeF, YoocO Togr0(dlog pog — dlogcgy) (B.43)
- YgegM Zfe}‘g Yoc0 Vogfdlog Pg\é
where Typ = 0 forall g € GP and G = GP UGM.
By plugging (B.47) into (B.48), we get that

iC = +x (Sgeo e, (Mg + Typ) BlBY ) dloge®
—X Ygeg(Ilg +Tg) Lo 5ngd log C§/
—X Ygeg Lrer, (g + Tgf)ﬁZf (nggmdlog cof —dlog CZ’) (B.49)
—X degM Zfefg Y0co Togfe(d log Pog — dlog Cgf)
—X YoegM LifeF, Loco Vogfdlog Pog

where

M (Iler + Tyf)
-1 sf 8f qw pw
l=1-2 Ty S ).
Egegfe]-'g 8f

Again, we split this equation into three parts. The component associated with change in terms
of trade is still given by (A.41). The component associated with markup distortions (MD):

dCMD = 1y (Lgeg Lyer, Tgplypv)dlog c®
—X Ygeg Iy Ty Bygdlog ey : (B.50)
—X Ygeg Lfer, Hgf,BZf <I[gegmdlog cgr —dlog cZ,)
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The second is the component associated with distortions created by the initial tariffs (TD):

ac™® = —x (deg Zfefg T,f gﬁw)dlog cv
—X Ygeg Ty Ly Bggdlogey
—X Ygeq Lrer, Tgf,BZf (I[gegmdlogcgf—dlogcg> )
—X degM Zfe]—‘g Yoco Togfe(d log pog — dlog Cgf)

(B.51)

B.3.5 Measurement

To compute dC in (B.51), we need the same requirements of the baseline model (as described
in Section A.3.5) in addition to: (i) firm-level employment data, {Ls¢}; and (ii) the good-level
demand function, eq(7P).

To see this, note that the definition of ,BZ f is identical to that of our baseline model, so that
Her = M( Zf) with M(.) defined in (A.15). We can then use eg(P) to compute 77 and 74,
which yields ﬁgg,, 'BZ " B¢, and ,BZZ}]. Finally, we can combine firm-level markups with firm-level
imports and employment to compute firm-level profits Il;r and the aggregate multipliers %, x

and x%.

B.4 Homothetic Single Aggregator Across Firms
B.4.1 Environment

Everything remains as in our baseline model, but we now assume that demand takes the form of
a nested extension of the homothetic single-aggregator demand in Matsuyama (2023). To simplify
exposition, we maintain CES preferences across good with an elasticity of 7. For firm f € F;

producing a variety of good ¢ € GM U GP, domestic demand is
Poflef = Bg(zgf)ag (Pg/P)l_'7 E suchthat zor =agrper/As, (B.52)

where &,(z) is a strictly decreasing function with elasticity o, (z) = —dlogé,(z)/dlogz, and Ay is

an endogenous demand aggregator, which is implicitly defined as

Y. Celagspre/ Ag)) = 1. (B.53)
feFg

Firm f’s optimal price satisfies (2.2) with perceived demand elasticity given by

eof = €¢(2Zgf, 0g) = 1+ 04(z4f) — o (Ug(zgf)Ungf) —(n+ 1)) e(zq5) (B.54)

where 0g = } ¢ 7, 8(z47)0g(z¢7) and o is a dummy that equals one for our baseline oligopolistic
market structure and zero for monopolistic competition. Note that this extended specification
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covers our baseline specification with A, = Py and &(z) = o — (0 — 17)e(z), but it also allows for
variable markups under monopolitic competition.

In what follows, it will be useful to work with the transformation in terms of market share,
Egf = €qleqf, Og) = sg(égl(zgf),(rg) and oy = og(egr) = (T(e';l(zgf)).

B.4.2 Firm-level Responses

We start by characterizing changes in firm-level outcomes as a function of exogenous changes in
marginal costs.

As in our baseline model, all domestic firms have the same marginal cost change, so it is still
true that, for all g € GP,

1
_ M —
dlogper = dlog P™ + W—Mdlogc and dlogq.r =0. (B.55)
Turning to importer firms, (2.2) and (B.54) imply that
dlogpes —dlog Ag = ﬁgf (d logcyr —dlog Ag + ﬁgfd log (_Tg) (B.56)

such that ﬂgf = Bh(e4f) and ,Bgf = B3 (egr), with

1 : Io (0g(e))?e
Bi(e) = 0 e (e and By(e) = - - - .
¢ g £ (e,03) 8 e (e,0,)(e¢ (e, 0,) — 1 bog
- ez(e,q('fg)fl dToge : 5(eOg) (e le 0g) —1) §
The definitions of Ay and 7, in (B.53) imply that
dlogAg =) q)?fd log pyr such that qog‘f =_ W% (B.57)
fEF; LfreF, efOgf

and

dlog o, = _fZ]:: qogf (dlog pes —dlog Ag)  such that qogf = w?fagf
€Sg

1+ dlog o’ (egf) .
dloge

(B.58)
For each good ¢ € GM, the system (B.56)-(B.58) determines {d log Pof}fe F asa function of
marginal cost changes {dlogcyf} e 7,:

dlogper = Z ,Bg;,gf,dlogcgf/
fers

with B = (14 [(1 = BL o) ggp + BBl r9%))
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Thus,

dlog Ag = dlogcy = ) wirdlogeys (B.59)
fers

dlog P; = dlog CQ/I =) wgfd logc,f (B.60)
ferg

: A — A pbe P — pe
with wer = LpreF, (ng’cﬁgf’,gf and Wer = Yprer, egf’ﬁgf’,gf'

Note that} prc 7, ﬂg fgp — 1forall f € Fyg, since the system determining prices is homogeneous
of degree one. This implies that } e 7 a);f = Yfer, wi: F=1 Together with (B.58), this implies
that

dlog o, = Z wgf (dlogcgf — dlogAg) (B.61)
feFs
with iy = = Yper, @5pBypor
Note that (B.56) implies the following relationship:

dlog Py —dlog Ay = ) egf,l%gf(d logc,r —dlog Ag) + ,Bgd log o, (B.62)

fers

with B3 = Yre r, egr By
Finally, (B.52)—(B.56) implies that the change in imports is

dlogqer = —ﬁgf(dlogcgf —dlog Ag + By rdlogdg) + (1 —1)dlog Py — dlog Ag +dlogQ ,
(B.63)
such that ,BZ ;= Bl (egr) with
Bi(e) = (1+ag(e)) By (e)-
B.4.3 Aggregate Responses

We can then immediately solve for the import price index using d log P, in (B.60):

dlog PM = dlogcM = ) egldlogcg[
gegM

and, thus, the demand shifter change is

dlogQ = ndlog P +dlog C
= 1 (ePdlogw + eMdlog PM) + dlog C
= Udloch%—eiMdlogC.

Thus, we can characterize firm-level import changes in terms of fundamentals and dlogC.
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Equation (B.63) implies that

dlogqes = —ﬁgf(dlogcgf —dlog Ag) — Z,fﬁgfd log 7, ‘
+ (dlog Py —dlog Ag) —1(dlog Py — dlogc™) 4 —ydlog C

Together with (B.59)—(B.62), this expression implies that

dlogger = — 5Zf(dlogcgf —dlogcy)
- Zf’e;fg((ﬁgfﬁgf - ,BZ)wgf/ - egf/ﬁgf/)(d log Cofr — dlog C?)
— n(dlogcg — dlogcM)
+ %Mdlog C.

(B.64)

. _ q 7 p
with By o = = (Bg — ByBep)wgp — egp Byp

B.4.4 Aggregate Welfare

In this model, (A.37) remains valid. We now plug (B.64) into (A.37) to obtain the following expres-
sion for welfare

dC = —x Ygegm (ITg + Ty )17 (dlog ey — dlogc™)
—X degM Zfe]—'g (Hgf + Tgf)( Zf + ,Blgqf)(d log Cof — dlog C?) (B.65)
—X degM Zfe}‘g Yo Togfe(d log pog — dlog Cgf)
—X YgegM Zfe}'g Y. Uogfd log szr

with ,B?f = Zf’efg (Hgf’ + T, /)((5foﬁgf/ - ﬁg)wgf - egfﬁgf)/(ngf + Tgf)-

B.4.5 Measurement

To compute dC in (B.65), we need the same requirements of the baseline model (as described in
Section A.3.5) in addition to the firm-level price elasticity function, ﬂg(e).
To see this, note that the definition of B§(e) in (B.56) implies that

Bgle)ag(e) dloge;(e, o)
Pele) —1 = fe( )U) 1 Oglggeag

which, combined with the definition of ,Bg (e) in (B.63) , yields

dlog &5 (e, 0)

(Bg(e) — Bgle)) — (Bgle) = 1)(e5(e,7¢) —1) =0 (B.66)

dloge

with €5(0,0,) = B2(0)/BL(0). The solution of this differential equation yields eg(e, ).

We can then compute firm-level markups and elasticities. First, we obtain eor = £ (egy, 0)
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ar_ld Hef = eor/ (egf —_1). Second, since cg(e) = Bl(e)/ Bk (e), we also obtain 7, = YfeF, egf0g(egf),
g ;= BY (egr), q)?f, q)g fr and pF¢. Finally, these elasticities we obtain the shares: w?f, w}; fr and ﬁ?f‘
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C.1 Data Construction

C Empirical Appendix

Table C.1: Countries and Years in Importer Database

Country Years Country Years
Albania 2007 - 2022 | Lao PDR 2015 - 2022
Burundi 2010 - 2022 | Sri Lanka 2016 - 2022
Benin 2016 - 2021 | Morocco 2002 - 2013
Bangladesh 2005 - 2016 | Madagascar 2007 - 2021
Bulgaria 2001 - 2006 | Mexico 2011 - 2022
Botswana 2004 - 2010 | Macedonia 2008 - 2018
Chile 1997 - 2022 | Montenegro 2004 - 2020
Cote d’Ivoire 2000 - 2021 | Mauritius 2000 - 2022
Cameroon 2007 - 2017 | Malawi 2005 - 2021
Colombia 1997 - 2022 | Nepal 2011 -2014
Comoros 2016 - 2022 | Pakistan 2019 - 2022
Cabo Verde 2010 - 2021 | Peru 2000 - 2021
Costa Rica 2010 - 2021 | Paraguay 2000 - 2022
Dominican Republic 2002 - 2021 | Romania 2005 - 2011
Ecuador 2002 - 2021 | Rwanda 2002 - 2016
Egypt 2005 - 2016 | Senegal 2000 - 2020
Ethiopia 2012 - 2021 | EI Salvador 2006 - 2021
Gabon 2009 - 2021 | Serbia 2006 - 2019
Georgia 2000 - 2022 | Sao Tome and Principe 2017 - 2019
Guinea Bissau 2012 - 2018 | Togo 2015 - 2021
Guatemala 2005 - 2013 | Timor-Leste 2018 - 2022
Honduras 2012 - 2022 | Tanzania 2003 - 2021
Croatia 2007 - 2015 | Uganda 2011 - 2020
Indonesia 2020 - 2020 | Uruguay 2001 - 2022
India 2016 - 2022 | Viet Nam 2018 - 2022
Jordan 2008 - 2021 | Kosovo 2013 - 2019
Kenya 2006 - 2022 | South Africa 2010 - 2021
Cambodia 2016 - 2022 | Zambia 2010 - 2021
Armenia 2018 - 2022
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C.2 Estimation: Functional Basis for (m)

This appendix details the estimation of the function (). The empirical pattern in the
data suggests a concave relationship that eventually flattens at high market shares. To
capture this pattern, we adopt a piecewise function that combines linear and quadratic
segments, following the spline regression approach described in Harrell (2015). This ap-
proach allows us to estimate a flexible, nonlinear relationship while maintaining both
computational simplicity and the ability to impose economic structure through our choice
of thresholds and functional form.

Given that m ranges between 0 and 1, we set threshold points at m; = 0.05 and m; =
0.5. The choice of my = 0.5 reflects the sparsity of observations at high market shares (less
than 5% of the sample has m > 0.5). We specify:

ap+aym it m < m
ﬁ(m) =4§axtasm+ay m? ifm e [ml, mz] (C.1)
as lf S Z nmo

To ensure the function is well-behaved at the threshold points, we impose continuity
and differentiability at m; and m,. The continuity conditions ensure the function has no
jumps, while the differentiability conditions (also known as smooth pasting conditions)
ensure there are no kinks.

Our goal is to transform this piecewise function into a form that facilitates straightfor-
ward estimation. Specifically,

B(m) = ag + a;H(m) (C2)

where H(m) depends only on the threshold parameters m; and mj,. This transformation
allows us to estimate f(m) using a simple linear regression once we construct H(m) from
the data.

To derive H(m), we first solve for the parameters a, through a5 in terms of 4y and a;.
Starting with the smooth pasting condition at m, and working backwards through the
continuity conditions, we obtain expressions for all parameters. After substitution and

rearrangement, we can write H(m) in terms of three auxiliary functions:

11 (m) = min{m, my }
2(m) = min{m, my} (C.3)

m(m) = max{riy(m) —my,0}

N
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These auxiliary functions allow us to write:

Given our chosen values of m; = 0.05 and m, = 0.5, we can construct H(m) directly
from the data. The estimation of B(m) then reduces to a linear regression of the observed

import elasticities on a constant and H(m), where the estimated coefficients correspond

2my — (1p(m) + my)
2(my —my)

H(m) = iy (m) + m(m)

to ap and a; respectively.

C.3 Additional Results

C.3.1 Between-Good Dispersion in Import Firm Concentration

Table C.2: Between-Good Dispersion in Import Firm Concentration vs. GDP/capita

and Population — All Goods

Note: Sample of 704 country-year observations. Columns report regressions of the import-weighted stan-
dard deviation of HHI across all imported goods for each country-year on log GDP per capita and log
population. All regressions include year fixed effects. Standard errors clustered by country. *** p<0.01, **

p<0.05, * p<0.1

St. dev. of HHI across goods

log GDP/Capita -0.032*** -0.038*** -0.058
(0.004)  (0.009)  (0.037)
log Population ~ -0.014** -0.019**  -0.053
(0.003)  (0.008)  (0.055)

log Imports 0.005 0.009
(0.007)  (0.016)
R? 0.364 0.366 0.762
Fixed Effects:
Country No No Yes
Year Yes Yes Yes
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0.50 0.50

C.3.2 Average Import Firm Concentration

The average markup of imported goods increases with the average HHI of firm import
shares across goods.’ Thus, we measure a country’s average import firm concentration
as the import-weighted average of the HHI of firm import shares across goods.

Figure C.1 reports a scatter plot of each country’s average import firm concentration
against log GDP per capita (left panel) and log population (right panel), with values av-
eraged over years in our sample. The figure shows that not only is the dispersion of
concentration (both between and within goods) higher in poorer and smaller countries,
but average import firm concentration is also higher in these countries. Table C.3 shows
that our findings are robust to controlling for good-year fixed effects (column 1), the size
of the import market (column 2), and country-good fixed effects (column 3).

Figure C.1: Average Import Firm Concentration Across Countries
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0.10 0.10

IND

log GDP/capita log population

Note: Figure shows average import firm concentration in the country against log GDP per capita (left
panel) or log population (right panel) in our sample of 57 countries. For each country, average import firm
concentration is the simple average across years of the import-weighted average across HS6 goods of their
HHI of firm import shares.

30Using the same first-order approximation of a firm’s markup around that of a firm with a negligible
import share (m ~ 0), we obtain fi = Eg[ji] ~ 0/(0 — 1) + kE¢[HHI,], with E¢[.] denoting the import-
weighted average across goods.
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Table C.3: Average Import Firm Concentration vs. GDP/capita and Population

HHI of firm import shares

log GDP/capita -0.059%** -0.064** -0.181***
(0.004)  (0.005)  (0.035)

log Population  -0.036*** -0.041** -0.168***
(0.003)  (0.004)  (0.044)

log Imports 0.005*  0.056***
(0.003) (0.004)
R2 0.584 0.584 0.883
Fixed Effects:
HS6-Country No No Yes
HS6-Year Yes Yes Yes

Note: Sample of 2,498,588 HS6-country-year observations. Table shows coefficients from regressions of
HHI of firm import shares in each HS6-country-year on the variables listed on the rows. All regressions
include HS6-year and year fixed effects. Observations weighted by its share of the country’s imports in a
given year. Standard errors clustered by country. *** p<0.01, ** p<0.05, * p<0.1

C.3.3 Between-Origin Response of Firm-level Imports
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Figure C.2: Between-Origin Elasticity of Firm Imports to Tariff Changes — Alternative
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Note: Sample of 19,509,926 origin-good-firm-destination-year observations. Black circles are estimates of 6"
obtained from (9), along with 95% confidence intervals implied by standard errors (two-way) clustered by
good-destination and good-origin. Red triangles are estimates controlling for destination-good-year fixed
effect, instead of firm-destination-good-year fixed effects. The dependent variable is the log-change in tariff
cost in the left panel (A" log(1+ Togd,t)), in (tariff-exclusive) import value in the middle panel (A" log vogra ),

and in unit import value in the right panel (A" log pgg fd ;). In all regressions, we weight observations for

each firm by its lagged share of imports from origin o of good g in country 4.
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Figure C.3: Between-Origin Elasticity of Firm Imports to Tariff Changes — IV Strategy and
Sample Restriction of Boehm et al. (2023)
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Note: Sample of 19,509,926 origin-good-firm-destination-year observations. Black circles are estimates of
0" obtained from (9), along with 95% confidence intervals implied by standard errors (two-way) clustered
by good-destination and good-origin. Red triangles are estimates obtained with the strategy proposed by
Boehm et al. (2023), which leverages MFN tariff changes in the subsample of small origins of a good subject
to MFN tariffs. The dependent variable is the log-change in tariff cost in the left panel (A" log(1 + Togd,t))s

in (tariff-exclusive) import value in the middle panel (A" log Uogfd,+), and in unit import value in the right
panel (A" log P}g fd ;). In all regressions, we weight observations for each firm by its lagged share of imports
from origin o of good g in country d.
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C.3.4 Response of Firm-level Imports

Figure C.4: Frequency Distribution of Changes in Average Tariff Costs, Alog T4+
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Note: Figure shows the frequency distribution of AlogT,s; residualized from good-destination-year
fixed effects among firm-good-destination-year observations whose value of the residualized Alog Tgf, s
is greater than 5% or smaller than —5%. The left panel shows the frequency distribution for the 127,156
observations in our sample that satisfy this restriction. The right panel shows an analogous frequency dis-
tribution but restricted to the subset of 2,748 observations whose share of the destination’s imports of the

good, Mefdt—1, exceeds 20%. Bin at 0.3is > .3;binat —.3is < —.3
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Figure C.5: Firm’s Elasticity of Imports to Tariff Changes
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Note: Sample of 13,623,037 firm-good-destination-year observations. Solid lines are estimates of p7(m)
for different horizons under a restricted set of good-destination-year fixed effects (excluding {,4,) in the
left panel and the complete set of fixed effects in the right panel, along with dashed lines illustrating 95%
confidence intervals implied by standard errors (two-way) clustered by firm-good-destination and good-
destination-year. Each solid line corresponds to estimates where the dependent variable is defined over a
different horizons with A" In Vg = INVgrgpin —IMVgrg 411

C.4 Between-Good Elasticity of Imports to Tariff Changes
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Table C.4: Estimates of Elasticity of Substitution Across HS6 Goods

(1) (2) (3)

1.855 2.052 -2.119
(0.379) (0.349) (0.371)

R? 0.038  0.061  0.092
Fixed Effects:
Country-Year Yes No No

Country-Year-HS2  No Yes No
Country-Year-HS4  No No Yes

Note: Table reports estimates of elasticity of substitution across HS6 products, #, from equations (11)
with country-year fixed effects (column 1) and (11) with fixed effects for country-year-HS2 (column 2) and
country-year-HS4 (column 3) from sample of 787,750 good-destination-year observations. Standard errors
in parenthesis clustered by good-destination.
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